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Speaking of 
CONCRETE ROADS 
STREETS and ALLEYS 





53,000,000 Square Yards 
Were Placed Under 
Contract During 19i9— 


Over twice that of any previous year. 
Every state— your state— contributed to 
this total. Public preference 1 18 expressed 


in this record. Watch 1920! 


Concrete highways defy the poundings 
of traffic year in and year out. They 
won ‘t blow away during dry weather, 
wont wash away in wet weather. Let 
weather and season change—the road 
won t — for any day, any season is just 
the same to a concrete road. It's not 
what they cost to build but the little 
they cost to maintain that makes con~ 
crete pavements economical. 


People know what they want and ask 
for it—concrete—a dollar of value for 
every dollar that they are so generously 
investing in improved highways. 


PORTLAND CEMENT ASSOCIATION 


Atlanta Detroit Milwaukee Salt Lake City 

Chicago Helena Minneapolis Seattle 

Belles spatens jotte ney i s ~ +k 
enver nsas City arkersbu as on 

Des Moines Los Angeles Pittsburgh 





AS AS AR i a RE Ra: 
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East Town Stree’, © lumbus, Ohio. Paved with Trinidad in 1898. 


21 Years’ Service 





in dollars and cents to have paved streets, like this, which have 
withstood wear and weather for more than 21 years and are s¢z// 
in first-class serviceable condition? 


We leave the answer to you with just a reminder that streets with 
such remarkable records are paved with 


TRINIDADZY* 


‘‘Nature Made and Nature Tested’’ 





It is the paving material made in Nature's own way. Trinidad 
is subjected for years to the elemental rigors of the tropics; that’s 
why it stands the test of time. 


‘*Tt is Different’ contains a great deal 
of valuable information. Write for it. 


The Barber Asphalt Paving Company 
Philadelphia 
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Ci nforcing Steel Saves Expense 
SSS on Concrete Roads 
7 SSS by Increasing Strength 
= and heducing 


Maintenance 


Truscon Road Mesh is an expanded 
metal with 6x12-inch diamond mesh—_ 
furnished in flat sheets 5 feet wide and 
various lengths. Truscon Wire Mesh is 


\ 
\ 
Wa ya \ - furnished either in rolls or in flat sheets. 


? TUuUSCO? The various weights of the Truscon 
Contraction Products insure just the right reinforce- 
Joint 

















i SF 
eo St 


Truscon JFtoad 














ment for concrete roads. The use of the 

Truscon Contraction Joint makes the 

construction complete and perfect. 
Write for Estimates and Literature. 


1 BUILDING ‘TRUSCON STEEL COMPANY 
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“YOUNGSTOWN: OHIO: Sas ees 
Truscon Wire Mesh 
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—Man Cannot Mix a Curbing 
that equals “Buckeye Berea” 
Natural Sandstone! 
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TEXACOQO 


ASPHALTIC 
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an 
Asphaltic 
Concrete 

Pavement 


May be of stone, mac- 
adam, concrete or old 


brick. 


The main function of 
the base 1s to distribute 
the load of traffic. 


New York 





Richmond 
Boston 





Philadelphia 


CONCRETE 





WEAR 


The WEARING 
SURFACE 


is composed of fine stone, 
stone dust, sand and asphaltic 


cement. The process of mix- 
ing the mineral aggregate and 
the asphaltic cement is simple 
and readily accomplished. 
The asphaltic cement is heat- 
ed to a temperature of from 
325° to 350° Fahrenheit. The 
sand and stone are brought 
to approximately the same 
temperature. 


The main function of an asphaltic con- 
crete wearing surface is to furnish a 
malleable, resilient, waterproof pave- 
ment which withstands wear. 


The Texas Company 


ASPHALT SALES DEPARTMENT 
17 Battery Place 


Jacksonville Chicago 

Tampa Cleveland 

New Orleans Oklahoma City Minneapolis 
Memphis Kansas City 





New York City 


Houston 
Des Moines 


Wichita 











UNDER 
8 Years’ 


TRAFFIC 


There is a reason why 
Texaco Asphaltic Con- 
crete is on Michigan Ave- 
nue, Chicago; why 32 miles 
of it surround the Ashokan 
Reservoir, New York; why 
the Panama Canal Commis- 
sion is building TExaco 
Asphaltic Concrete roads in 
the Canal Zone. 
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Wheel Type P and.H Excavator Cutting a Trench Through Hard-Surfaced Macadam Pavement 


Pipe Line and Conduit Trenching 


VERY P & H owner knows from 
experience the quickest and cheap- 
est way to cut a pipe line and conduit 
trench. It is to urea P & H Wheel 
Type Excavator. 


This machine will cut trenches from 15 
to 28 inches wide and from 54 to 90 
inches deep in the hardest kind of 
ground or in swampy earth, and the 
cut may be either straight or curved. 


Cost of trenching is cut to the last atom, 
for the P & H Excavator requires only 
one man to direct it. 


It will operate equally well with either 


gasoline, kerosene or distillate—a con- 
venience which can be easily appre- 
ciated. 


All necessary adjustments are quickly 
made, for this excavator is especially 
designed to cut pipe line and conduit 
trenches. 


Ask for descriptive Bulletin. 


PAWLING & HARNISHFEGER CO. 


EST. 1884 
MILWAUKEE, WISCONSIN 


47 Fidelity Building, Pittsburgh, Pa. 
704 Stephen Gerard Building, 1241 Monadnock Block, Chicago, III. 
Philadelphia Pittock Block, Portland, Oregon 
$26 Whitney Central Building, 1125 Central Building, Los Angeles 

ew O:leans, La. 821 Monadnock Bldg., San Francisco 


50 Church Street, New York 


‘*You see them wherever you go, and they go wherever you see them”’ 







— excavators — 
back-fillers -tampers 
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Engineers, Public Officers, 
Pavin3 Contractors, Automobile Clubs 


May We Offer You 


for your convenience or information, or both, three services pratis? 


First, we have a limited supply of road signs, simple, legible, serviceable, with which 
we will be lad to supply you on request. Detour signs may be had with arrow in 
either direction. (By the way, have you noticed that the only time a detour sign is 
needed on a BRICK road is when it is bein}, built?) 

Second, we have just published a new issue of our booklet, “Dependable Highways,” 
which will interest all who are professionally interested in pavements. Ask for it. 

Third, standard specifications for Brick Roads and Streets are ready for delivery. 
These will be found convenient and probably informative. They may be had upon 
request. 

These three incidental services are offered in addition to the perennial service of 
“Taxpayer's Value” PAVING BRICK which is always available and more and more 
availed of as its low cost per year becomes better known. 


In sending, for what you can use, kindly address the nearest member. 


National PAVING BRICK Manufacturers Association 


Members: 


Eastern Paving Brick Manufacturers Assn. Western Paving Brick Manufacturers Assn. 
280 Madison Ave., New York, N.Y. Dwight Bidg., Kansas City, Mo. 


Southern Paving Brick Manufacturers Assn. Indiana Paving Brick Manufacturers Assn. 
812 Volunteer Bldg., Chattanooga, Tenn. 502 Fidelity Trust Bldg., Indianapolis, Ind. 


Ohio Paving Brick Manufacturers Assn. Illinois Paving Brick Manufacturers Assn. 
Hartman Bldg., Columbus, Ohio _ 921 Chamber of Commerce Bldg., Chicago, Ill. 
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Explosives Service 
Everywhere 


























® Dynamite Mills 
@) Black Powder Mills 
e Distributing Magazines 








Follows 


the Demand — 


R 118 years it has been our constant aim to 
deliver explosives where they were needed — 
and when they were needed. 


In 1812 our wagon trains delivered the powder to 
nthe Ballets Perry which made possible his immortal victory on 
Lake Erie, Lake Erie. In 1920 our motor trucks are carrying 
explosives from Du Pont mills and magazines into 
practically every great industrial district in America 
to aid production and construction everywhere. 


In 1812— 


Prompt delivery is but one feature of Du Pont Ser- 
vice. It is our aim to see that our customers use 
the kind of explosives that will give the best results 
for their particular work at the least expense— and 
that they are hindled, stored and used most effi- 
ciently. Du Pont Service saves hundreds of thou- 
sands of dollars every year for cur custcmers. 


There is a Du Pont mill or ragazine near you. 
Write us about your problems, It is our business 
to solve them. 


E. I. du Pont de Nemours & Company, Inc. 
Sales Dept.: Explosives Division 
WILMINGTON, DELAWARE 
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A. W. Grosvenor, Engineer, oH 


builder of this Ft. Wayne, y 


Indiana bridge says — g EXPANSION 
; —~7ON T 


“WN THE PLANS ... I specified the Carey Elastite for 
all expansion joints in spandrel walls, copings and on 
each side of the posts in the hand rails. I have used 

various other materials in the effort to secure proper pro- 
vision for expansion and contraction particularly in the 
spandrels and hand rails of arch bridges in which expan- 
sion joints are most essential, and have found nothing 
which so well fulfills all requirements as the Carey. 


“‘The Carey Elastite does not run in the hottest weather 
nor does it stain concrete even when the concrete is green. 
In cold weather when joints in concrete will open it keeps 
the joint tight by adhering to the concrete on both sides.’ 


For particulars about Elastite in walks, 
streets, bridges, highways, etc., write 


THE PHILIP CAREY COMPANY 
83 WAYNE AVE., LOCKLAND CINCINNATI, OHIO 








“i 
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BETTER SEWERS AT LESS COST 


Do away with loss by breakage and save time in laying. Use machine made Concrete Sewer 
Pipe. Recognized as standard by the American Society for Testing Materials. 
Manufactured in all sizes from 6 to 24 inches in diameter. 

Write for free copy of tests and how to specify. 


| 
| 
CONCRETE FOR PERMANENCE BEST BY TEST 





DE SMET QUARTZ TILE COMPANY 


Manufacturers of CEMENT-CONCRETE SEWER PIPE and DRAIN TILE, CEMENT FLOOR 
TILE and COLORED PORTLAND CEMENT. 


Factories at Wauconda and Coal City, Ill. Sales Office, 133 W. Washington St., CHICAGO, ILL. 


THE CUMMER ROAD ASPHALT PLANT 


THREE SIZES THREE UNITS 
Capacity 750, 1250 and 1800 Square Yards 2-inch Top or Macadam Daily 


THE CUMMER ONE-CAR ASPHALT PLANT 


Capacity 2000 Square Yards 2-inch Top or Macadam Daily 


THE F. D. CUMMER & SON COMPANY 


CLEVELAND, OHIO New York Office, 19 West 44th Street 











| Concrete Roads 
must be 
reinforced 


It is demonstrated beyond doubt that to 
make concrete roads proof against heavy 
motor traffic, weather and time a fabric of 
| steel must be incorporated in the concrete. 


AN improved asphaltic 

concrete pavement 
composed of finely ground 
slag and especially pre- 
pared asphalt. 


Several great States have so ruled. 


| American Steel and Wire 


| Company’s 


Bitoslag has demonstrated 
in practice that is is de- 
signed to meet all the de- 
mands of modern traffic. 


Concrete 
Reinforcement 


Write for descriptive matter. Fulfills every engineering requirement. 


Bitoslag Paving Co. 


90 West St., New York, N. Y. 


Send for our book on road building 


CHICAGO 
NEW YORK 
CLEVELAND 
PITTSBURGH 
DENVER 
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To Sales and Advertising Executives 


Springfield Wire-Cut Lug Look BEYOND Your Present 


“QOversold” Condition 


Swollen sales often belittle the issues of tomorrow. 
Smug assurance on a foundation of quick-sand. 





The reaction is coming. Your competitors are 
aware of this fact. ‘They are preparing to en- 
trench themselves in the ground they have already 
gained. 


is WIDELY USED What are YOU going to do? 


We are practical engineers who have made a 
life study of advertising and merchandising tech- 
The square edges sfay square, \ nical products. 

due to the spacing lugs and We have spent hundreds of thousands of dollars 
beveled ends Both Dunn in successful sales-building. 

Wire-Cut Lug and Frost Pro- f Let us talk it over. We will gladly come at 
cess. Sewer and Building your call, 

Brick—also very artistic Rug Send for booklet: ‘‘Hitching Your Business to 
Face Brick. l an Advertising Dynamo.’ 


The Advertising Engineers 


** Scientific Sales-Building by Men 
Who Know Your Business.’”’ 


Springfield Paving Brick Co. | 


SPRINGFIELD, ILLINOIS iain sesiewanued 


180 N. Market Street 50 Union Square 











City and Town Treasurers 


Wood Block Pavements 


with Avnenuiyy) The Market for 





Y, 
<SDERMANENT.2 Municipal Bonds 
Reosore OY 
No Bleeding—No Bulging Consists of the subscribers to The Bond 
Republic Creosoting Co., Indianapolis, Ind. Buyer, daily and weekly editions. Our 
Plants: Indianapolis Minneapolis Mobile Seattle Norfolk special rate for official bond sale notices 





makes it very inexpensive for you to reach 
this market when you have bonds for sale. 


, | Let us send you further particulars now, 
| The K.LGIN LINE | so that when you have bonds to market 
you can take advantage of our offer. A 
OF } copy of our paper will be mailed free 


Me Driven Street ee 
: Cleaning Machinery THE BOND BUYER 

| 

| 501 Fifth Avenue 1340 Old Colony Bidg. | || 7 Pearl Street NEW YORK, N. Y. | 


The Authority on Municipal Bonds 
i ae “ If 
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Aerial Tramways. 
American Steel & Wire Company 


Armor Piates. 
Truscon Steel Co. 


Asphalt. 
Atlantic Refining Co. 
Barber Asphalt Co. 
Bitoslag Paving Co. 
The Barrett Co. 
Kentucky Rock Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvalde Asphalt Paving Co. 
Warren Asphalt Paving Co., The 


Asphalt Filler. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Bitoslag Paving Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Warren Bros. Co. 


Asphalt Floors. 
Barber Asphalt Paving Co. 
‘The Barrett Co. 
The Texas Co. 
Warren Bros. Co. 


Asphalt Machinery. 
Barber Asphalt Paving Co. 
Oummer & Son Co., The F. D. 
East Iron & Machine Co., The 


Agnes Plants. 

F. C. Austin Machinery Co. 
Barber Asphalt Paving Co. 
Cummer & Son Co., F. D. 
Bast Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Railroad Plants. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Asphalt Surface Heaters. 
Barber Asphalt Paving Co. 


Asphalt Tools. 
Barber Asphalt Paving Ce. 
Warren Bros. Co. 


Asphalt Tool Wagons, 
Barber Asphalt Paving Co. 


Auto Fire Apparatus. 
Acme Motor Truck Co. 
Duplex Truck Co. 
Federal Motor Truck Co, 
Garford Co., The 
Gramm-Bernstein Motor Truck 


Co. 
Kissel Motor Car Co. 
Lewis-Hall Iron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co, 
Service Motor Truck Co. 


Back Fillers. 
F. C. Austin Machinery Co. 
Pawling and Harnischfeger. 


Barber Brand Cold Repair 
ment, 
Barber Asphalt Paving Co. 


Bara, Reinforcing. 
Truscon Steel Co, 


Bermudez Road Asphalt. 
Barber Asphalt Paving Co. 


Binders, Road. 
Barber Asphalt Paving Co. 
Barrett Co., The 
Standard Oil Co. (Indiana) 
Uvalde Asphalt Paving Co. 
Warren Bros, Co. 


Bitulithic Pavements. 
Warren Bros, Co, 


Ce- 


Braces, Extension. 
Kalamazoo Fdy. & Machine Co, 


Brick Rattlers, 
Olsen & Co., Tinius, 


Brick-Testing Machinery. 
Tinius Olsen Testing Mach. Co, 


Bridges. 
Lewis-Hall Iron Worka, 


Buckets, Dredging, Excavating 
and Sewer. 
Pawling and Harnischfeger. 


Buckets, Dumping. 
Pawling and Harnischfeger. 


Building Stone, 
Ohio Quarries Co. 


Cableway Accessories. 
Sauerman Bros, 


Cableway Excavators. 
Sauerman Bros, 


Calculators. 
Kolesch & Co. 


Car Unloaders. 
F. C. Austin Co., Inc. 
Heltzel Steel Form & Iron Co. 


Castings. 
American Cast Iron Pipe. Co. 
Flower Valve Mfg. Co. 
U. S. Cast Iron Pipe & Fdy. Co. 


Cast Iron Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
Crane Co. 
U. S. Cast Iron Pipe & Fdy. Co 


Catchbasins. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Cement, Portland. 
Portland Cement Association. 


Cement Testing. 
Kirschbaum, Lester. 


Cement Testing Machinery. 
Tinius Olsen Testing Mach. Co. 


Chimneys, Concrete. 
Truscon Steel Co, 


Chimneys, Steel. 
Lewis-Hall Iron Works. 


Chloride of Lime. 
Pennsylvania Salt Mfg. Co. 


Chutes, Concrete, 
Heltzel Steel Form & Iron Co. 


Concrete Mixers. 
F. C. Austin Machinery Co. 
Smith Co., T. L. The. 


Concrete, Rejnforcement. 
American Steel & Wire Company 
Truscon Steel Co. 


Concrete Sewer Pipe. 
De Smet Quartz Tile Co. 


Concrete, Tanks. 
Mensch, L. J. 


Concrete Tile. 
De Smet Quarts Tile Ce, 


Conduits. 
Cannelton Sewer Pipe Co. 
Philip Carey Co., The. 
Truscon 8teel Co, 


Conduit Rods, 
Stewart, W. H. 


Conduits, Wood, Creosoted. 
Republic Creosoting Co. 


Consulting Engineers, 
Alvord, John W. 
Artingstall, Wm. 
Brossmann, Chas. 

City Wastes Disposal Co. 
Dow & Smith 

Flood, Walter H., & Co. 
Samuel A. Greeley 
Howard, J. W. 

Jones, Sam L, 
Kirchoffer, W. G. 
Kirschbraun, Lester. 
Potter, Alexander 


Shields, W. 8S. 
Van Trump, Isaac. 
Contractors. 


City Wastes Disposal Co. 
Sullivan, Long & Hagerty 
Warren Bros. Co. 





Contractors’ Tools and Machinery. 
F. C. Austin Machinery Co. 
Austin-Western Co., Lwd.. [ne 
Barber Asphalt Paving Co. 
Good Roads Machinery Co., Inc. 
Littleford Bros. 

§mith Co., T. L. The. 


Contractors’ Wagrona. 
F. C. Austin Machinery Co. 
Austin-Western Co., Lid., rhe 


Conveying Machinery. 
Pawling & Harnischfeger. 
Portable Machinery Co., Inc. 


Cranes and Hoists. 
F. C. Austin Co., Inc. 
Heltzel Steel Form & Iron Co. 
Pawling and Harnischfeger. 


Creosote. 
The Barrett Co. 
Republic Creosoting Co. 


Creosoted Wood Block. 
(Factory Floors, Bridge Floors) 
Republic Creosoting Co, 


Crushers, Rock and Ore. 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 


Crushed Stone. 
Cleveland Stone Co., The 
Ohio Quarries Co. 


Culvert Molds. 


Austin-Western Co., Ltd., The 
Storms Mfg. Co. 


Culvert Pipe, Cast Iron. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
U. S. Cast Iron Pipe & Fdy. Co. 


Culvert Pipe, Vitrified. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., Wm. E. 


Culverts. 
Le Smet Quartz Tile Co. 
Truscon Steel Co. 


Curb and Gutter Forms. 
Heltzel Steel Form & Iron Co, 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Curbing, Sandstone. 
Cleveland Stone Co., 
Ohio Quarries Co. 


Direct Oxidation 
Direct Oxidation Process Corp. 


Drag-Line Excavators. 


The 


F. C. Austin Machinery Co. 
Pawling and Harnischfeger. 
Drag Scrapers. 
Austin-Western Road Machin- 
ery Co. 
Drain Tile. 
Dee Clay Mfg. Co., W. E. 
Dryers. 
Cummer & Son Co., The F. D. 
Dump Cars. 
Austin-Western Road Machin- 
ery Co., The 


Dump Wagons. 
Austin-Western 
ery Co., The 


Dust Laying Compound. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Standard Oil Co. 
The Texas Co. 


Edge Protector. 
Truscon Steel Co. 


Elastite. 
Philip Carey Co., The, 


Electrical Wires & Cables. 
American Steel & Wire Company 


Elevating Graders. 
Austin-Western Road Machin- 
ery Coa 


Road Machin- 


(Indiana) 
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Engineering Instruments, 
Kolesch & Co. 
Lufkin Rule Co., The 


Excavating Machinery. 
F. C. Austin Machinery Co. 
Pawling and Harnischteger. 
Sauerman Bros. 
Smith Co., T. L. The. 


Expansion Joint Compound. 
The Barrett Co. 
Philip Carey Co., The. 
Truscon Steel Co. 


Explosives. 
E. I. du Pont de Nemours & Co, 


Fillers (Paving Joint). 
Barber Asphalt Paving Co. 
The Barrett Co. 
Philip Carey Co., The. 
The Texas Co. 


Fire Brick. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Flue Liners. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Forms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms, Road. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Forms (Sewers & Conduits). 
Heltzel Steel Form & Iron Co. 


Forms (Wall Bidg., Construction, 


Ete.). 
Heltzel Steel Form & Iron Co. 


Gas Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
Crane Co, 
U. S. Cast Iron Pipe & Fdy. Co. 













Graders. 
Austin-Western Road Machin- 
ery Co., Th 


e 
Good Roads Machinery Co., Inc. 


Gravel Screener and Loader. 
The Jordan & Steele Mfg. 
Inc. 
Good Roads Machinery Co., Inc. 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., Inc. 
Littleford Bros. 


. (Concrete, Gasoline and 


Co., 


and). 
Pawling and Harnischfeger 


Hoists, Electric. 
Pawling and Harnischfeger. 


Hoists, Steam. 
Lewis-Hall Iron Works. 


ane, Mixers. 
F. C. Austin Machinery Co. 
Barber Asphalt Paving Co. 


Hydrants. 
Flower Valve Mfg. Co. 


Inlets (Sewer). 
Dee Co., Wm. E. 
Madison Foundry Ce. 


Insulating Material. 
The Barrett Co. 


Joint Fillers (Paving). 
The Barrett Co. 
Philip Carey Co., The. 


Kettles (Portable). 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 


Locomotives (Kerosene and Gaso- 
line). 
Burton Engineering & Machin- 
ery Co. 


Manhole Covers. 
Madison Foundry Co. 
Dee Co., Wm. E. 


Meter Boxes. 
Ford Meter Box Co.. The 
McNutt Meter Box Co. 
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The Largest Makers of Paving Brick in the World 
“MAKING THE BEST OUT OF A BAD JOB” 


TROPOLITAN 




















Here is a photograph | of as fine a road as one could want to 
see. It is paved with ‘‘Bessemer’’ paving brick (block). 


Not long ago this was a macadam road which proved hope- : 
lessly inadequate to the trafic requirements. 


Taking advantage of the unsurpassed quality and service 


which the operation of seven modern paving brick plants 
enables Metropolitan to give, this brick pavement was laid, using the 
old rmacadam as a foundation. A road which would soon have been a 
dead loss to the community was thus transformed into a beautiful, 
clean, smooth highway, which will last, as good brick roads do, for 
decade upon decade—and with minimum maintenance cost. 


Hundreds of miles of old macadam roads have been similarly utilized — 
and thousands more should be. Can we be of assistance? Please write. 


METROPOLITAN PAVING BRICK COMPANY 
Canton, Ohio 


Photo shows Boardman Road, near Youngstown, Ohio. 
Paved with “Bessemer Block’’—a Metropolitan product. 


ee ee 


Cree = rene 


Member Natl. Paving 
Brick Mfrs. Assn. Bee 


/ Our Two Brands __ 
De Nationwide 
Sad abi a 


ec aS apne 
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Mixers, Asphalt. 
F. C. Austin Machinery Co. 
Barber Asphalt Paving Co. 
Cummer & Sons Co., Tne F. D. 


oe Concrete. 
. C. Austin Machinery Co. 


Molds (Pipe & Culvert). 
Heltze! Steel Forin & Iron Co, 


Motor Fire Apparatur. 
Acme Motor Truck Co 
Duplex Truck Co. 
Fe4-.a. Motor Truck Co 
Gattort Motor Truck Co. 
The (jrainm-Bernstein Motor 

Truck Co. 

Kissel Motor Car Co. 
Lewis-Ha'! Tron Works. 
Packard Motor Car Co. 
Pierce-4:row Motor Car Co. 
Service Motor Truck Co. 


Motor Trucks. 
Acme Motor Truck Co. 
Autocar Co. 
Duplex Truck Co. 
Federal Motor Truck Co. 
The Gramm-Bernstein Motor 

Truck Co, 

Kissel Motor Car Co. 
Lewis-tHal! Tron Works. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 
Service Motor Truck Co. 


Motor Truck Flushers, 
and Ollers. 
Acme Motor Truck Co. 
Autocar Co. 
F. Cc. Austin Machinery Co. 
Lupitex Truck Co. 
Federal Motor Truck Co. 
Gartord Motor Truck Co., The 
The Gramm-Bernstein Motor 

Truck Co. 

Kissel Motor Car Co, 
Lewis-Hal!l Tron Works. 
Packard Motor Car Co. 
Plerce-Arrow Motor Car Co. 
Service Motor Truck Co. 


Sprinklers 


Municipal Castings. 
Dee Co.. Wm. E, 
Madison Foundry 


Paints (Asphalt). 
Barber Asphalt Paving Co. 
Barrett Co., The 
Truscon Steel Co. 


Paving Biocks (Creosoted). 
The Barrett Co. 
Republic Creosoting Co. 


Paving Brick. 
Medal Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Co 
National Paving Brick Mfrs. 


Assn. 
Springfield Paving Brick Co. 


Paving Contractors, 
Warren Bros. Co. 


Paving Joint Compound. 
Barber Asphalt Paving Co. 
The Barrett Co. 
Philip Carey Co., 
Truscon Steel Co. 


Paving Joint Filler. 
Barber Asphalt Paving Co. 
The Barrett Co. 


Paving Machines. 
F. C. Austin Machinery Co 
Cummer & Son Co., The F. 'D. 
East Iron & Machine Co., The 
Warren Bros. Co. 


Paving Plante (Asphalt). 
F. C. Austin Machinery Co. 
Barber Asphalt Paving Co. 
Cummer & Son Co., The F. D. 
East Iron & Machine Co 


The. 


Smith Co., T. L. 
Warren Bros. Co. 


Pipe Dip and Coatings. 
The Barrett Co. 
The Texas Co. 


The. 


Pipe Manufacturers. 


Amertonn Cast Iron Pipe Co. 
U. S. Cast Iron Pipe & Fdy. Co. 


Good Roads Machinery Co., Inc. 


Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 


Plows (Rooter and Wing). 
Austin-Western Road Cach. Co. 


Portable Paving Plants, 
F. C. Austin Machinery Co. 
Cummer & Son Co., The Ff. 1). 
East lion & Machine Co ‘The 
Good Roads Machinery Co., Inc. 
Warren Bros. C o. 


Portable Stone Bins. 
Austin-Western Koad Mac hin- 


ery Co. 
Good Roads Machinery t‘c., Ine. 


ps. 
Du Pont Chemical Co. 
Smith Co.. T +t... The. 


Reinforcing For Pavements. 
American Steel and Wire Co. 
Truscon Steel Co. 


Roud Building Material. 
Barber Asphalt Paving Co. 
The Texas to 
Kentucky Rock Asphalt Co. 

Reed Rinder 
Barber dapat Paving Co. 


adie splice 
Standard Oil ‘Ca 
Tuc Texas eo. 
Uvalde Asphalt Paving Co. 
Warren Bros. Co. 


(Indiana) 


Road Forms, 
Heltzel Stee! Form & Iron Co. 
Truscon Steel Co. 


Road Graders. 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 


Kond Machinerv. 
IF. C. Austin Machinery Co. 
Austin-Western Koad Macthin- 

ery Co., The 

Barber Asphalt Paving Co. 
Cummer & Sun Co., ‘ine F. D. 
East Iron & Machine Co.. The 
Good Roads Machinery Co., Inc. 
Mayer, F. 
Warren Bros. Co. 


Road Planer. 
Austin-Western Road Machin- 
ery Co, 


Road Oils and Preservatives. 
Rarber Asphalt Paving Co. 
The Barrett Co, 

Standard Oil Co, (Indiana) 
The Texas Co. 


Road Rollers, 
Austin-Western Road Machin- 
ery Co., The 
Rarber Asphalt Paving Co. 
Good Roads Machinery Co., Inc. 


Rock Crushers, 
Austin-Western Road Machin- 
ery Co., The 
Good Roads Machinery Co., Inc. 
Rock and Sand Heaters. 
East Iron & Machine Co., The 


Roofing Material. 


Barber Asphalt Paving Co. 
The Barrett Co. 

Philip Carey Co., The. 
The Texas Co. 

Warren Bros. 


Sand Dryers. 
Cummer & Son Co., The F. D. 


Sandstone. 
Cleveland Stone Co. 
Ohio Quarries Co. 
Scarifiers. 


ae yy Road Machin- 
ery Co. 
Good Roads Machinery Co., Inc. 


Scrapers, Drag Line. 


Pawling and Harnischfeger. 
Sauerman Bros, 





Scrapers, Graders, Plows, Etc. 
Austin-Western Road Machin- 


ery Co. 
Good Roads Machinery Co., Inc. 


Scrapers, Power. 
Sauerman Bros. 


Sewage Treatment. 
Direct Oxidation Process Corp. 
Electrolytic Sanitation Co. 


Sewer Braces. 
Kalamazoo Fdry. & Mach. Co. 


Sewer Castings. 
Dee Co., Wm. E. 
Madison Foundry Co. 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Sewer Forms. 
Heltzel Steel Form & Iron Co. 


Sewer Pipe. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 
Vitrified Pipe Mfrs. Assn. 


Sewer Rods. 
Stewart, W. H. 


Sidewalks (Stone). 
Cleveland Stone Co. 
Ohio Quarries Co. 


Sluice Gates. 
Coldwell-Wilcox Co. 


Snow Removal Machinerv 
F. C. Austin Machinery Co. 
Good Roads Machinery Co., Inc. 


Castings. 
«(rane Co. 
Prewer Valve Mfg. Co. 
1", § Cast Iron Pipe & Fdy. Co. 


Sprinktere 
F. C. Austin Machinery Co. 
Austin-Western Kuad Macuin- 
ery Co., The 


Stee! Joists. Studs and Sash. 
Truscon Steel Co. 


Steel Tapes. 
Kolesch & Co. 
Lufkin Rule Co., The 


Stone Crushers. 
Austin-Western Road Machin- 
ery Co. 


Stone Curbing. 
Cleveland. Stone Co. 
Ohio Quarries Co. 


Stone Elevators. 
Austin-Western Road Machin- 
ery 


Stone Flagging. 
Cleveland Stone Co. 
Ohio Quarries Co. 


Stone Spreaders. 
Austin-Western Road Machin- 


ery Co. 
Burch Plow Works Co. 


Stone Screens. 
Austin-Western Road Machin- 
ery Co, 
Good Roads Machinery Co., Inc. 


Street Cleaning Machinery (lIlorse 
Drawn 


Austin- Western Road Machin- 
ery Co., The 


Street Crossings. 
Cleveland Stone Co. 
Ohio Quarries Co. 


Street Flushers (Horse Drawn). 
Austin-Western Road Machin- 
ery Co. 


Street Paving Material. 
Barber Asphalt Paving Co. 
The Texas Co. 


Street Sprinklers (Ilorse Drawn). 
Austin-Western Co., Ltd., The 


Structural Steel. 
Lewis-Hall Iron Works. 


Surveyors’ Instruments. 
Kolesch & Co. 
Lufkin Rule Co., The 


° In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 


























































































Sweepers. 
F. C. Austin Machinery Co. 
Austin-Western Road Macnin- 
ery Co., ° 
Elgin Sales Curp. 
Tamping Machines. 
Pawling and Harnischfeger. 


Tanks, Water Supply. 
Mensch, J. 


Tar and Pitci:. 
The Barrett Co. 
Philip Carey Co., The. 


Tar Heaters. 
Littleford Bros. 


Tarvia. 
The Barrett Co. 


Testing Chemists. 
Dow & Smith 
Howard, J. W. 
Kirschbraun, Lester 
Van Trump, Isaac, 


Traction Engines, 
Austin-Western Road Machin- 


ery Co., The 
Traction Engines (Oil or Kero- 
sene). 
Austin-Western Road Mach. Co. 
Tractors 


- “Austin Machinery Co. 


Trench Braces. 
Kalamazoo Fdy. & Mach. Co, 


Trench Machinery. 
Fr. C. Austin Machinery Co. 
Kalamazoo Fdy. & Machine Ce. 
Pawling and Harnischfeger 


Trinidad Lake Asphalt. 
Barber Asphalt Paving Co. 


Valves. 
Cold well-Wilcox Co. 
Crane Co. 
Flower Valve Mfg. Co. 


Wall Coping. 
Cannelton Sewer Pipe Co. 


Warrenite, 
Warren Bros. Co. 


Water Pipe. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 


Waterproofing. 
Barber Asphalt Paving Co. 
Barrett Co., The 
The Texas Co. 
Truscon Steel Co. 


Water Purification. 
Direct Oxidation Process Corp. 
Electric Ozone Sterilizer Co. of 
America. 
Electrolytic Sanitation Co. 
Pennsylvania Salt Mfg. Co. 


Water Works Supplies and Equip- 
ment. 
American Cast Iron Pipe Co. 
Cast Iron Pipe Publicity Bureau 
Cold well-Wilcox Co. 
Crane Co. 
Flower Valve Mfg. Co. 
McNutt Meter Box Co. 
Pennsylvania Salt Mfg. Co. 


Wheeled Scrapers. 
Austin-Western Road Machin- 
ery Co. 


Winches,- Vertical Capstan or Fric- 
tion Drum. 
Mead-Morrison Manufacturing 


Wire Rope. 
American Steel & Wire Company 


Windows (Steel). 
Truscon Steel Co. 


Wire-Cut Lug Brick. 
Meda! Paving Brick Co. 
Metropolitan Paving Brick Co. 
Murphysboro Paving Brick Cu 
Springfield Paving Brick Co. 


Wood Block (Creosoted). 
Barrett Co., The 
Republic Creosoting Co. 


Wood Preservatives. 
Barrett Co., The 
Republic Creosoting Co. 
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Motor Trucks as Operated in Municipal and County Service 
and in Highway Transportation 























OPERATED ON MUNICIPAL AND COUNTY CONSTRUCTION WORK. 


SERVICE MOTOR TRUCKS AS 
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MOTOR TRUCK OPERATION AND ACCOUNTING LV 























It is always interesting to receive letters from the users 
of motor trucks. The editor is glad to present such let- 
ters to the readers as evidence that trucks are giving very 
satistactory service in this field. 

erhaps the most convincing presentation is to show 
the general satisfaction of users of one type of truck in 
various parts of the country. Such groups of letters, re- 
lating to various makes of trucks, have been reproduce | 











— 








DUPLEX TRUCK LOADING CARS WITH SAND AT 


LEWISTOWN, MONT. 


in this Motor Truck Section before. In the present ar- 
ticle we summarize a group of letters recently received 
from users of Duplex trucks. 

Performance of Duplex Trucks in the Construction Field 

DD. L.. Marshall & Sons, of Lewistown, Mont., write as 
follows of their Duplex truck: 

“We have used a Duplex truck for two years and find 
it entirely satisfactory. It will do everything that the 
company claims it will and a great deal more. We are 
hauling from five to seven tons every load. We have a 
heavy gumbo soil here, and when it is wet you cannot see 
the spokes in the and teams can hardly get 
through, but we use the Duplex all the time. 


wheels 


“In regard to comparing it with horses we could not co 
our work with horses for double what we can with the 
truck. We still keep horses, but never use them for haul- 
ing because they are too slow and too expensive. Our 
hauling is mostly sand and gravel, and our town is rather 
hilly, so one cannot pull a load with a team up our grades 
without four head, but our Duplex climbs all the hills with 
ease. 

“Our repairs have been small, not quite $20 for two 
years outsi ‘'e of We have bought two new 
springs, one rear and one front, but we are overloading 
our truck about 100° all the time. We make trips into 
the country now that we could not make with horses, and 


springs. 


all our country trips are made in the evening after a 
day's work in town.” 

Carl Johnson, drainage contractor, of Humboldt, Towa, 
writes: 

“| bought my Duplex truck in Mareh, 1919, and put it 
to work on heavy hauling, gravel, cement, lumber and 
steel, and | figure the average cost of hauling per mile 
after | bought the Duplex truck was 24% less than it was 


with a light capacity truck in 1918. In March, 1919, be- 
fore | bought the Duplex truck, | had two teams hauling 
material, but on account of the long haul and the condi- 
tion of the roads | had to quit, and I bought the Duplex 
truck, which cut the hauling down to about half the cost.” 

W. I. Stoltz, of Waldron, Mich., writes: 

“| have not used the Duplex truck enough to give me 
a fair chance to figure the cost of hauling with it, on ac- 
count of bad roads and weather. ‘The truck has given 
good satisfaction so far, especially where there are bad 
places in the road to pull over (it is a four-wheel drive). 
| think horses would be cheaper for short hauls—three 
or four miles—than trucks, but contractors can’t get 
enough of them. On long hauls (we have been drawing 
gravel as far as ten miles) the trucks are a lot cheaper. 

Dan Il. Vincent, general manager of the city of Big 
Kapids, Mich., writes as follows under date of Feb. 19, 
1920: 

“We are having good success with our Duplex truck. 
Our gravel pit is situated 2%4 miles from the city. One- 
half mile of the road near the pit is very sandy and soft. 
The wheels of the truck settled in the sand about 9 ins. the 
first time. After that we had no trouble. 

“Our teams were drawing 11% cu. yds. to a load and 
making three trips in 10 hours, or a total of 334 cu. yds. 
per 10 hours. The Duplex truck drew 3 cu. yds. to a 
load and made nine trips a day of 10 hours, making 27 
cu. yds. at a cost of $5.50, which includes gas, oil and 
This makes cost of drawing gravel with 





driver cost. 
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DUPLEX TRUCK MOVING AN EIGHT-ROOM HOUSE IN 
LEWISTOWN, MONT. 


truck approximately 21 cts. per yard. The cost of draw- 
ing with team is $2.16, making a saving with the truck 
of $1.06 per yard. The same men were used for loading. 
‘Lhe roads became impassable about Jan. 12 on account of 
‘eep snow, so we are using the Duplex to draw our fire 
apparatus in the city. We think that it has more than 
paid for itself in that capacity.” 

Scott Bros., general teamsters and contractors, 152) 
South Front street, Phi‘a 'elphia, write: 
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Reducing the cost of loading and un- 
loading heavy, bulky loads—that’s the 
big job the sturdy Mead-Morrison Winch 
is satisfactorily accomplishing daily for 
hundreds of truck owners. 


Either the Mead-Morrison Vertical 
Capstan or Friction Drum Winch will 
greatly reduce loading and unloading 
time, and even in the tight, difficult 
loading places will satisfactorily handle 
any job with half the number of men. 
































Send for complete description and illustrated 
circular showing both types of Mead-Morri- 
son Winches. It shows you the real economy 
when you ‘‘let the engine do the work.’’ 


Write today. 


MEAD-MORRISON 
MANUFACTURING CO. 


326 Prescott Street j 
EAST BOSTON, MASS. A 


Welland, Canada / 


Branch Offices: ‘ # j 
















Singer Building Montreal Monadnock Block 
ew York Canada Chicago 
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“We placed our Duplex truck on the street on or about 
March 21, 1918, and have kept it running practically all 
the time. It is remarkably easy on tires. We have had 
one adjustment on one tire, and are still running on its 
original set. We consider the engine, a Buda, among the 
best on the market, having had no trouble or expense on 
it during its entire life. 

“As we are practically the largest general hauling con- 
tractors in the city, we have handled some of the heaviest 
pieces ever moved over the city’s streets. During the 
war we moved a great many of the large engines for the 
ilog Island Ship Yard, for the League Island Navy Yard 
and for the Quartermaster’s Terminal, and always 
used our Duplex truck. On all this work we very seldom 
heard any one complain that the truck could not pull the 
load, and could always hear a word of praise for the work 
accomplished. 

“This winter, we believe, has been among the worst on 
motor trucks or machines in general. We have had con- 
siderably more snow and ice than any other year, and we 
are proud to say that our Duplex has not lost one day, 
often running both night and day on emergencies. 

‘We have found that this truck has not only saved us 
considerably in hauling heavy loads, but also in carrying 
its capacity load. Some trucks that are used for trailing 
cannot be run otherwise, but the Duplex is economical on 
all classes of hauling.” 

Master Truck Pleases at Rockford, IIl. 

Mr. S. LB. Hand, public engineer of the Engineering 
Department of the city of Rockford, LIl., writes: 

“The Street Department of the city of Rockford pur- 
chased a two-ton Master truck about the Ist of April, 
1919. Since that time it has been in service practically 
every day, the greater part of the time hauling crushed 
stone from the stone quarry for repairing streets. 

“Although | am not in a position to give you the actual 
cost data, | can say that it has given us excellent service 
and we are well pleased with the truck in every way. | 
have estimated that it has been doing practically the work 
of three horse-drawn vehicles.” 

Use of Burch Stone Spreaders With Motor Trucks 

The Burch stone spreader, manufactured by the Burch 
Plow Works, of Crestline, Ohio, is a device for spread- 
ing crushed stone over the surface of a roadway. It at- 
taches to the rear of any motor truck and is a great saver 
of both labor and material. Not only is it popular on its 
own account, but because of its demonstrated worth when 
operated in conjunction with trucks it reflects credit on 
the trucks aiso. 

A number of interesting letters from users of Burch 
stone spreaders are here reproduced. Mr. S. M. Billiter, 
of Lilliter & Connell, general contractors, of Covington, 
Ky., writes: 

“Your inquiry asking what satisfaction we had with 
the Gurch stone spreader can best be answered by relat- 
ing our experiences with same and you may be the judge. 

“When we began road construction in Madison County 
last September we decided to send for one of the spread- 
ers, as we were close by the factory and wanted to give 
them a triai. After a day's use of same we decided we 
could save the same labor and time at another place in 


the same work we were starting, so we wired for another 
inachine to be sent by express. 


After seeing two men 
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were easily spreading the same quantity of stone that five 
or six formeriy did in a less efficient manner we ordered 
still another spreader to be used at the extreme end of 
the same work, which gave us three spreaders on this one 
job. 

“A short time afterward we had to begin construction 
of another cottract in the same county, all of said work 
being near \Vest Jefferson, Ohio, and the first thing we 
did was to secure one of these outfits. It seems that we 
are going to have to order another one soon, which will 
make five we have bought during the past six months, as 
we will have to begin a new contract in Franklin County, 
and i figure we could not afford to be without one of 
these spreaders on any contract where the proper quan- 
tity of material used is a factor in the contractor’s profit. 
This we presume will explain how we feel in the use of 
the machine you inquire about.” 

The Fuelling & Krudop Construction Company, of Fort 
Wayne, Ind., writes: 

“The Burch stone spreaders have been in our use the 
past two seasons. We have used these spreaders on 15 
miles of road and cut our spreading cost 50%, not taking 
into consideration the gain made on account of labor 
shortage. With these spreaders the flow of stone is even, 
something impossible when dumping directly on the sub- 
grade.” 

D. C. O'Connell, of Brady & O’Connell, road builders, 
Marion, Ohio, writes: 

“We have two of the Burch stone spreaders, and | 
think it is a great thing. Where you are using trucks, 
by the time your truck is unloaded, your stone is spread. 
| would not do without them.” 

Mr. N. E. Stuckey, clerk to Van Wert County Com- 
missioners, Van Wert, Ohio, writes: 

“We purchased a Burch stone spreader last season. 
We used it mostly for scattering repair stone. It works 
very good for this purpose if the stone is to be spread 
4 ins. or more deep. I think that it would work well in 
constructing a new road, although we have never used it 
for that purpose. If the repair stone is used only for 
filling ruts and chuck holes, it does not work so good, 
but if the stone is to be scattered 4 ins. or more deep it 
works very good. 

“We have never figured up the saving in labor and ma- 
terial, but if used for constructing a new road or spread- 
ing screenings thickly, it would no doubt save consi<- 
erable in cost of labor. Putman & Shingledecker, who 
are the contractors for constructing a state road in this 
county, use them altogether.” 


Pasadena Attaches Sturtevant Blower to Ordinary Street 
Sweeper. 

Recently the city of Pasadena, Cal., adopted a new and 
effective idea in street cleaning which consisted of attach- 
ing a Sturtevant blower to the ordinary street sweeper 
and gathering up instead of sweeping up all manner of 
dirt and refuse and depositing it in a large steel receptacie 
mounted on a truck body which carries the sweeping 
brushes. This system may have been tried out elsewhere 
in a small way, but the Pasadena equipment is very in- 
teresting’ because of the completeness, size and capacity 
of it. 














Marcu, 1920. 


MUNICIPAL AND COUNTY ENGINEERING 


SUNS REFINISiiiNG 


batt ne i i 
a Ee 


v 


— 


{f+ 


f ce 
mr io! & eae 
bee . 





PRINTING 


Qe [UNITED STATES HAIL 
ya hal 
' 


os 
«08 é 
ges ‘ aa ; SS ee 
eee ate. phe * 
a td ai - y pas a lh 
+e Sas fe Se 








Fleet of Packard Mail Trucks ready for the Morning Transfer Service. The widespread 
preference of Mail contractors for the Packard Truck only reflects 
its constant day-by-day dependability 


Is the City Official Really Interested in 
Saving the Taxpayer’s Money 


OST City Officials 
are so hampered 
by the competitive 


bidding system that it is 
perhaps natural for them 
to Icse sight of the facts 
behind the bids. 


A bid for trucks, for 
example. The City really 
is buying, not trucks in 
themselves, but trans- 
portation. When you 
consider bids in that light, 
you begin to see that the 
real basis for estimating 
a truck is its cost per ton- 
mile of transportation— 
not that it can be assem- 
bled to meet a price. 


Not alone gasoline, oil 
and tire costs, but the re- 
pairs to be expected, the 
depreciation to beallowed 
for, and as to whether the 
truck is going to be a 
transportation asset for a 
long term of years, or 
will have to be traded in 
after a few seasons. 

There aremorePackards 
used in Detroit and on the 
New York-Philadelphia 
route than any other 
make. 

Packard Trucks show 
10 per cent lower gaso- 
linefcosts than any other. 

They show 30 per cent 


lower repair costs than 
any other. 


They show a lower wage 
cost per ton-mile trans- 
portation—make the trip 
in shorter time. 


Ninety per cent of all 
truck owners who have 
used the System for a 
year or more and have 
compared the Packard 
with other trucks have 
standardized on Packard. 


The Official who wants 
to save the taxpayer’s 
money will see the signifi- 
cance of these transpor- 
tation facts. 


‘“‘Ask the Man Who Owns One’’ 
PACKARD MOTOR CAR COMPANY, Detroit 
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The accompanying view shows the new truck sweeper 
and cleaner. The Sturtevant blower, steel plate fan type, 
is mounted on a regular motor truck body and is cleaned 
with an ordinary four-cylinder gasoline engine rated at 
from 5 to 8 H. P. 

The regular cleaning brushes loosen and collect the dirt 
an‘l the Sturtevant blower Coes the rest. The dirt is col- 
lected and discharge: into the steel container. In effec- 
tiveness and rapidity this method possesses obvious advan- 
tages when compared with the old style broom and shovel 
method. 

Use of Federal Trucks on Road IWVork 

The C. Hl. Atkinson Paving Company, Inc., of Water- 
town, S. D., are using two 314-ton Federals, which were 
purchase | after a very careful investigation and consulta- 
tion with many concerns and municipalities using [ed- 
These trucks 


erals for paving and road building work. 





ATTACHED TO STREET 
SWEEPER AT PASADENA, CALIF. 


STURTEVANT BLOWER 


operate over a territory larger than many states, where 
roads are none too good, and are used for hauling sand, 
crushed rock and asphalt, as well as mechanical equip- 
ment. At Vermillion, S. D., they were required to nego- 
tiate a 17% grade, hauling sand and crushed stone up the 
hill from the railroad to the residence section of the city, 
but no trouble was experienced with a capacity load each 
trip. 

A slightly different branch of road work is being done 
in Pasadena, Cal., where their lederal is used almost 
solely in repairing oiled or oil macadam streets. In this 
work about one yard of crushe.l rock and screenings are 
loaded on the truck in the morning, and it pulls a trailer 
oil tank equipped with gasoline burners for heating the 
oil. Mr. John Beyer, superintendent of streets, says that 
“for such work the outfit is admirably adapted, and is the 
most economical method of repairing streets we have yet 
tried out.” 

In Oregon Ed. Friday is using a Model “M” Federal 
to haul crushed rock for the new state highway between 
Grant's Pass and Crescent City. The truck carries a load 
of 2 yds. of crushed rock each trip of eight miles, and is 
standing up and giving better service than was possible 
with horse-drawn transportation. 


During 1919 ten miles of the historic California and 
Oregon stage route have been hard surfaced by Henry 
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B. Clark Company of Portland, and all transportation 
handled by a fleet of five 3'4-ton Federals, equipped with 
3%-yd. dump bodies and hoists, which are owned by Wil- 
liam Richardson, James Bishop, Elmer Nice, William E. 
Sinner and John Renault of Portland. All these trucks 
were driven overland from Portlan: to the job, a distance 
of over 400 miles. 

This highway was first used about 1848, and was made 
famous in the historical rush of gold seekers to California 
in 1849. Since that time it has been the main highway 
connecting Western Oregon cities with those of Califor- 
nia. It passes through the Cow Creek and Pass Canyons 
of the Siskiyou Range, where travel is almost impossi- 
ble during the winter months, and has always been diffi- 
cult for motor cars at all times of the year. Now, how- 
ever, new grades are being built, and it will not be long 
before this road is a molern highway. 

The section of the roal spoken of above lies between 
Central Point ant Gold Hill, Ore., almost paral'eling the 
Southern Pacific main line between Portland and Sacra- 
mento. The famous Oregon-California Land Grant was 
made by the Government to the Southern Pacific in the 
early days as a bonus for constructing this road, and ever 
since that time there has been a great deal of litigation 
and congressional investigation bearing on the sale of this 
land. 

The G. E. Frye & Kaufold Co., of Oklahoma City, deal- 
ers in sand for all construction purposes, are not only 
using a Model “\W” Feleral to spze1 up their hauling, but 
they have an improved device of their own design for 
jioading the san! from the pit to the truck which saves 
a great deal of hand labor. ‘This consists of an en lless 
chain and bucket arrangement, operate | by a gasoline 
engine, which transfers the sand directly from the pit 
to an overhead dump, from which it is loaded directly 
onto the truck by force of gravity. 

Their Federal is delivering 40 yds. of sand each day, 
taking the place of several teams that were formerly em- 
ployed by this contracting firm to do the same work. 

And so on in every branch of road construction work, 
as in other lines of business—especially where the haul- 
age work must be handled on a schedule—the motor truck 
is supplanting horse haulage, not only as being more 
speedy, but because it is more dependable and a great 
deal more economical, and because it reduces unproduc- 
tive labor costs to a minimum. 











THE HANDLING OF FEDERAL ROAD-MAK- 
ING EQUIPMENT BY THE STATES 
AFTER ITS RECEIPT 








By Rollen J. Windrow, State Highway Engineer 

of Texas, Austin, Tex. 

When we were notified by the Director of the Bu- 
reau of Public Roads that a bill had been passed by Con- 
gress and approved Feb. 28, 1919, which included the fol- 
lowing paragraph: 

That the Secretary of War be, and he is hereby 
authorized in his discretion to transfer to the Sec- 
retary of Agriculture all available war material, 
equipment, and supplies not needed for the purposes 
of the War Department, but suitable for use in im- 
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Kissel has spent Fourteen Years to bring Kissel Trucks 
up to that point of Mechanical Perfection and Superiority 
that Insures Dependable Performance, Uninterrupted Ser- 
vice and Economical Maintenance. 


The Kissel ‘‘Heavy Duty’’ Road 
Builder in Action 


Above—About to discharge its load. 
Below—Spreading its load. 


How Colorado Highway Commissioners Solved 
Their Road Building Problems with Kissel Trucks 


§ bene necessity for conserving men and the growing scarcity of available equipment have 
caused municipal officials and county commissioners in charge of road-building districts 
to revolutionize their methods in carrying out road-building projects. 





At this time when the subject of good roads is 
of such national importance, and when the vital 
necessity of more good roads becomes apparent 
every day, the most efficient equipment for 
good road building has been receiving consid- 
erable attention. 


A case comes to our mind in which the County Com- 
missioners of the Washington County Highway De- 
partment of Colorado found a way to complete their 
contract without taking a tractor away from farm 
work, and at the same time discovered an added 
utility of the motor truck. 


With the work on the contract far behind schedule 
they decided to try out a “Heavy Duty” Kissel Truck 
as the motive power. The truck was equipped with 
a steel dump and hydraulic hoist and was originally 
intended for the hauling of road material, but never- 
theless the commissioners decided to give it a trial 
on the work of drawing an eight-foot road grader. 


Much to their surprise, it was found that the truck 


was of more than sufficient power to handle this 
grader easily, and with considerably more speed than 
a tractor. As a result, it is now being used continu- 
ously for grading purposes when not required for 
hauling road material. 


This use of the motor truck is being undertaken as 
a matter of efficiency because it is not only doing 
both jobs with the same power plant, but also the 
speed of the truck is greater than that of the tractor, 
and hence it is accomplishing more work in less time. 


The original investment in machinery was not nearly 
as great, its upkeep but a fraction of what it would 
be if both tractors and trucks were employed. 


Moreover, as it is the custom of commissioners to 
employ a limited number of men, and as grading 
work and the hauling of road material is seldom re- 
quired to be done in the same district simultaneously, 
the use of the truck for this purpose eliminates the 
necessity of using two expensive equipments part of 
the time, as the truck can be used continuously by 
the same crew, every day, with a big saving in de- 
preciation and operating expense. 


For further information of the adaptability of Kissel Trucks for road building 
and other municipal work, see the nearest Kissel dealer or write direct. 


Kissel Motor Car Co., Hartford, Wis., U.S.A. 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 
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provement of highways, and that the same be dis- 
tributed among the highway departments of the sev- 
eral states to be used on roads constructed in whole 
or in part by Federal Aid, such distribution to be 
made upon a value basis of distribution the same as 
provided by the Federal Aid Road Act, approved 


July 11, 1916, 


little did we realize the magnitude of this appropriation 
and the far reaching effect of the provisions of this Act 
on the road building undertaking throughout th: country, 
nor did we fully appreciate the tremendous job with which 
we were confronted in receiving and distributing this 
vast amount of equipment among the various political 
units of the State of Texas. 

This is a matter which has affected or wil! affect prac- 
tically every county, parish or township in the United 
States. The present paper deals with the hand'ing of 
this Federal Equipment by the states after its receipt, or- 
ganization methods and rentals, (if any) to contractors 
anl force account jobs. 

The importance which this appropriation of equip- 
ment bears to the road building program’ of the various 
states may vary, depending on the financial an materia! 
resources of the several state highway departments, but 
as the basis of distribution is the same as for the distribu- 
tion of Federal Aid ar‘d each state is assured of its pro- 
portionate share of this equipment, it goes without saying 
that this is a matter in which every state is vitally inter- 
ested. 

In discussing the receiving and distribution of this 
equipment, organization methods and rentals, | am forced 
to recount largely the way in which this is handled in my 
own state, and | therefore beg the indulgence of this con- 
vention in proceeding to the particular discussion which 
follows. The only excuse for this is that as Texas is the 
largest state in area, and one of the largest in point of 
mileage of post roads and population, it happens that its 
share of Federal equipment is slightly larger than that of 
any other state, and the State Ilighway Department of 
‘Texas will probably handle more of this equipment than 
the highway department of any other state. 


Basis of Operation of Highway Departments 


The highway departments of the various states oper- 
In some dozen or more states 
the state highway department has the initiative in all 
Inatters pertaining to the construction an:l maintenance 


ate on two different bases. 


of their state highways, or in other words, the highway 
departments in these states have actual charge of the en- 
In the balance of the 
states, which constitute the large majority in point of 
number, the initiative in state highway work rests with 
the county, parish or township and the state highway de- 
partment functions only in a co-operative or supervisory 
capacity. 

The use, therefore, of this equipment is on a different 
basis in the different states but certain it is that this equip- 
ment does not further the road building program until it 
is put in the hands of the operator, whether that operator 
be the construction division of the state highway depart- 
ment or whether it be the county, parish, or township. In 
Texas, the county is the operator an therefore, our or- 
ganization and plan for handling this equipment has been 


gineering and construction work, 
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® 
formulated with the main idea of getting this equipment 
in the hands of the counties as soon as possible and with 
the least possible expense. 


Classification of Equipment 


At this point in the discussion, it is well to divide the 
Federal equipment into two general classes which in most 
cases are to be considered and actually handled separately. 
Obviously, these two classes are: first, trucks, and second, 
all other equipment. Whether eventually the Secretary 
of War will deliver sufficient other equipment to compare 
favorably in value with the quantity of trucks which have 
been or will be delivered, is at present unknown, but that 
he will do so is the hope and expectation, and should be 
the earnest endeavor of this association. However, as 
matters stand at present, the allotment of trucks consti- 
tutes the bulk of the Federal equipment appropriation. 


Notice of Allotment of Trucks 

The first definite information received by the states 
on which they could begin to plan an organization was 
included in the circular letter sent out by the Bureau of 
Public Roads on April 19, in which it was indicated that 
approximately 20,000 trucks would be available for dis- 
tribution to the states. This gave an indication of the 
magnitude which this enterprise might assume and it was 
then possible to begin to plan for the handling of this 
equipment. 

Preliminary Organization 

In May, the State Highway Department of Texas cre- 
ated a separate division of the department, known as the 
Federal Equipment Appropriation Division. A man was 
placed in charge of this division with the title of Super- 
intendent, and his duties related solely to the handling of 
the Federal equipment. Necessary clerical force was at 
once employed and as the distribution progressed field 
inspectors, mechanics, and laborers were employed. 


Plan of Distribution and Use 


What has been said outlines the conditions which 
had to be met in the handling of this equipment. The 
balance of discussion will be devoted to steps taken to 
meet these conditions. The first task confronting the 
lederal Equipment Appropriation Division was to work 
out a plan of distribution of this equipment to the coun- 
ties and to formulate regulations in regard to its use. 
Regulations prescribed by the Bureau of Public Roads 
required that title to this equipment should remain with 
the state highway department while the equipment was 
in serviceable condition. It was therefore decided 
that this equipment should be distributed to the various 
counties on a lease basis and that the counties should be 
required to execute a legal lease agreement, acknowledg- 
ing accountability for the property received by them and 
stipulating the conditions under which this equipment was 
to be used. 


As the state highway department had no funds appro- 
priated to care for the expense of receiving and distribut- 
ing this equipment, it was decided that the counties must 
bear this full expense, since they are the ones benefited 
by this appropriation. ‘Title to the equipment, as has been 
stated, was to rest with the state highway department and 
to protect its interest, the highway department considere | 
it necessary to provide for a regular inspection of the 
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The Duplex Limited 


UILT to handle a normal load of 3,000 
pounds, or a maximum of 5.000 pounds, 
including body, at a speed limited only 

by legal restrictions—or from five to thirty miles 
on high. 

Such speed in the Duplex Limited does not 
depend upon gearr atio but upon engine power 
—égreater power, in fact, thanis usually specified 
in trucks of equz al capacity. 

The Duplex Limited was constructed in re- 
sponse to the insistent demands of Duplex 
owners and dealers for a general purpose two- 
wheel drive, medium capacity Duplex Truck 
designed and built to the high mechanical and 
proven service standards of the famous heavy 
duty 4-Wheel Drive Duplex. 

And the Duplex Limited is worthy of the 
Duplex name—for it is a Duplex, every inch of 
it, from tail light to radiator cap. 

4-Cylinder, enclosed type motor — water 
cooled —cast enbl.uc Bore 4 inches, 54-inch 
Stroke. 3 Point Suspension, Pneumatic Tires. 
142-inch wheelbase. Equipped with Whnd- 
shield, Electric Lighting and Starting; Amme- 
ter; Boyce Motometer; Speedometer, Electric 
Horn; Tools, Jack, Rim Wrench; Front fenders: 
Alemite Grease Gun. Driver’s seat without 
extra charge. (Power Tire Pump at extra 
charge.) 


Write for Booklets describing the 
Duplex Limited. 


Duplex Limited 
$2575 


f. o. b. Lansing 
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DUPLEX TRUCKS 


Se ga 


From Teams to a $75,000 Fleet 


in Less than a Year. 


EXT to competent engineering 
and the use of proper materials 
every contractor knows that the 

most vital factor in road building 
work is dependable and cheap trans- 
portation. 


The recent experience of Bacon 
Brothers, of Flushing, Mich., road 
building contractors, is indicative of 
the superiority of the Duplex 4- 
Wheel Drive for this difficult haul- 
ing problem. 


Last Spring while they were in 
the midst of a big road contract, on 
which they were using teams ex- 
clusively, a teamster strike precipi- 
tated a problem of finishing the job 
at a serious loss or defaulting on it 
entirely. 


In the predicament, they were 


Talk to the Duplex Dealer near you. 


persuaded to set a Duplex on the 
task. After a two days’ showing 
they decided to standardize on Du- 
plex 4-Wheel Drive Trucks. 


Here is what "Mr. Bacon says 
later—‘‘After giving the Duplex a 
thorough trial we found we could 
deliver gravel for less than half of 
our former cost with teams. 


‘*The superiority of the Duplex 
gave us a fresh vision of the road 
building business. We bought five 
more Duplex Trucks and took on 
$300,000.00 more in contracts.’’ 


Once you have tried out one 
Duplex in your hauling, there is no 
reason why it should not give you a 
new vision of the possibilities of 
expansion for you, just as it has the 
Bacon Brothers and hundreds of 
other road builders. 


He knows what 


the Duplex can do and /s doing in your line of business. 
And he has the facts and records to show you. 


Duplex 4-Wheel Drive, 3':-Ton Capacity, $4250, f.o.b. Lansing. 
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Duplex Truck Company 
Lansing v Michigan 


One of the Oldest and Most Successful. Truck Companies wn America 
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equipment after it was placed in the hands of the coun- 
ties, therefore, the counties, besides paying reimbursement 
of receiving charges were also required to pay an annual 
rental to cover the cost to the highway department of 
administering theecontrol and inspection of the equip- 
ment. It has been estimated that a rental of two dollars 
per month on trucks will be sufficient to cover this cost 
and this is the rental which the counties are required to 
pay up until the end of the first fiscal year. At the end 
of that time, this rental may be increase: or decreased as 
found necessary and desirable. 
Basis of Distribution 

On the basis of the states receiving 20,000 trucks 
Texas might expect its normal share of six per cent. or 
1,200 trucks. Assuming that some of these would turn 
up unserviceable, that others would be needed in handling 
the Federal equipment and still further reserving a sur- 
plus for unexpected contingencies, it seemed safe to take 
1,000 as the number which the counties might safely ex- 
pect to receive. Using this as a total number, a table of 
distribution percentages was worked out for each of the 
253 counties in Texas. The basis of this distribution is 
similar to that used by the Bureau of Public Roads in ap- 
portioning aid among the states, that is, on the basis of 
area, population, and mileage of roads; each of the three 
factors having equal weight. 

Ouestionnaire 

After working out the table of percentages, the vari- 
ous counties of the state were offered officially the num- 
ber of trucks to which they were entitled, under this 
table. In replying to this offer, the counties were asked 
to submit their requests in the form of answers to a ques- 
tionnaire which gave definite information as to the num- 
ber of trucks the county would accept, whether less than 
or in excess of their allotment, information as to mileage 
of roads in their counties, expended and contemplated 
bond issues, amount of annual road and bridge fund, data 
in regard to the organization for road work and other 
pertinent information. As other states have probably 
found in dealing with county authorities, it is exceedingly 
difficult to get information from all counties on any sub- 
ject whatever. ‘The State Highway Department of Texas 
used this opportunity where they were giving something 
to the counties as the best means of getting a large 
amount of miscellaneous information which had long 
been desired and which we had been unable to obtain 
from all counties. [ may mention that the plan has been 
almost uniformly successful and there are only a very 
few of the counties who have not fully and gladly replied 
to our questionnaire. 

Lease Agreement 

Regulations governing the use of the trucks are em- 
bodied in the lease agreement. ‘The important points of 
this are as follows: 

1. The truck is identified by state registration num- 
ber, motor number and serial number and by make and 


capacity. 

2. Every item of equipment furnished on the truck is 
listed in the Lease Agreement and the County assumes 
full accountability for this equipment. This provision 
protects the State in case it is later found necessary to 
recall the truck from the use of the county. 
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3. The County agrees to keep the truck in a proper 
state of repair and good working order, due allowance be- 
ing made for natural depreciation with use. 


4. The truck is to be used on highway work only and 
on the public roads under the jurisdiction of the County 
Commissioners Court. 

5. The State Highway Department is to have free 
access to the truck at all times for the purpose of in- 
spection to insure that the provisions of the Lease Agree- 
ment are being carried out. 

6. The County agrees to provide covered storage for 
the truck when not in use or to keep it covered with a 
water proof tarpaulin and further agrees to paint the 
truck once a year. 

7. The County accepts full liability for the expense 
of receiving such equipment as is delivered to it. 

The County makes a payment of $150 at the time of 
executing the Lease Agreement and agrees to pay such 
further sum as may be later assessed. Also, at the time 
of executing the Lease Agreement the county makes a 
rental payment at the rate of $2 per month for the time 
remaining until the end of the fiscal year. 

8. Provision is mae for recall of the truck from the 
County by the State Highway Department upon giving 
two months’ notice of such intent to recall and upon re- 
imbursement to the county by the State Highway Depart- 
ment of all unearned rental and a certain per cent. of the 
receiving charges which may have been paid by the county. 
The per cent. of receiving charges to be refunded ranges 
from 100 per cent. when the truck is reca'led at any time 
up to three months after delivery of the truck down to 
50 per cent. when recalled after 27 months after delivery 
of truck. 

Distribution of Receiving Charges 

In arriving at a fair distribution of receiving charge, 
there are several considerations involved. In the first 
place, counties adjacent to Camp Normoyle receive their 
trucks by direct convoy and the charge entailed in receiv- 
ing these trucks from the army, making necessary repairs 
and delivering to the counties may not exceed $40 to $50 
per truck. On the other hand there are some counties in 
the extreme western part of the state which receive trucks 
that. were shipped by freight from points in the north- 
eastern part of the United States and in some cases, 
freight alone has amounted to over $300 per truck. An- 
other consideration involved is that on an average, it will 
cost the State Highway Department just as much to re- 
ceive an old worn out 2-ton truck of an inexpensive make 
as it will to receive a brand new 3-ton truck of a more 
expensive make which may actually be valued at twice to 
three times the value of the cheaper, lighter truck. Mani- 
festly, then it would be unfair to require a county to pay 
the exact charges which are incurred in receiving the 
trucks it gets and a more equitable arrangement would be 
to have each county pay the same for the same kind and 
type of truck in similar condition of repair. According- 
ly, we will take the total receiving charges on all trucks 
and then assign such charge against the different makes 
and types of trucks as will reimburse the Highway De- 
partment for the full amount paid out and every county 
will pay the same for the same make and type of truck. 
Of course, a scale of charges wiil be established whereby 






















a . 
a 
I 


Marcu, 1920. 





MUNICIPAL AND COUNTY ENGINEERING 





GRAMM-BERNSTEIN TRUCKS > 








27 








Truck Saving That Never Ends 


Gramm-Bernstein economy of operation and upkeep is so un- 
usual that it has become almost proverbial among our owners. 


Now a new saving is added. This is the saving of $500 to $550 
in equipment which is included in the cost price of the truck. 


No Gramm-Bernstein Worm Drive requires anything but the 
body to be ready for work. 


All the equipment we supply is essential. Every truck should 
have it. The items are bought and paid for as extras on any 
truck but this. 


But this saving, clear and clean as it is, is small by compari- 
son with the continuous economy that signalizes the years of 
Gramm-Bernstein use. 


Nothing but superior engineering can account for this greater 
economy. 


Superior engineering, coupled with 20 years of truck building, 
produces a better truck, that does better work at lower cost, 
and itself is /onger-lived. 


We do not believe we could overstate our case, even did we 
desire to do so. 


The Gramm-Bernstein record speaks for itself. The truck al- 
ways did save more. Now it saves more than ever. 


Our dealer will be glad to come, at your call, and present the 
facts which every business man should have before he buys 
any truck. 


All Gramm-Bernstein Transmissions are provided with a pad for 
attaching Gramm’s Basic Patent Power Take-off. Dealers and truck 
owners should assure themselves that any trucks purchased with 
power take-off do not infringe B.A.Gramm’s Basic Patent No.1194994. 


The Gramm-Bernstein Motor Truck Co., Lima, Ohio 


Pioneers since 1901—Builders of the First Liberty (U.S.A.) Truck 
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the receiving charges on the most valuable trucks will be 
more than the receiving charges on the least valuable. 
The idea is for every county to pay in proportion to the 
value of the equipment received. 
Selecting Distributing Stations 

While the details which have been enumerated were 
being worked out in the main office of the State Highway 
Department, the work in the field was also being put un- 
der way. A rough estimate was made of the number of 
trucks which would be needed in the different sections of 
the state and some dozen distribution points were selected 
as stations from which trucks could be delivered. The 
points were so selected that the longest drive from any 
distribution station to a county seat is not more than 200 
miles and the majority of county seats fall within the 100 
mile radius. These stations were selected and inspectors 
were sent out in the field to make preliminary investiga- 
tions and when a certain town was decided upon as being 
suitable for our purpose the inspector made all prelimin- 
ary arrangements for storage, purchase of supplies, and 
employment of labor. Factors affecting the selection of 
distribution stations were available storage space, garage 
and shop facilities and highway connections to neighbor- 
ing counties. In several cases it was possible to secure 
necessary storage space at an army post or camp and in 
others, county fair grounds and warehouses were made 
use of. In this way the expense of renting storage space 
has been practically eliminated and it was only at one sta- 
tion and there for only a part of the time that it has been 
necessary to pay rental for the space used in storing and 
repairing these trucks. 


Details of Distribution 

To get clearly in mind the steps involved in receiving 
and distributing the trucks it will be well to consider the 
different steps in detail. With Texas our procedure is 
something as follows: The State Highway Department 
at Austin receives a notice by wire that a certain number 
of trucks are available for immediate shipment. We then 
wire the Bureau of Public Roads complete shipping in- 
structions on this shipment, which shipping instructions 
are transmitted through the Chief of Motor Transport 
Corps to the Army Supply Depot at which place trucks 
are stored. 

The Army Supply Depot then ships the trucks to the 
distribution station ordered, bills of lading and bills for 
loading are sent direct to the office of the State Highway 
Department at Austin, an inspector is immediately dis- 
patched to the distribution station and by the time trucks 
arrive he is there ready to unload them. As soon as the 
trucks are received they are checked over and a complete 
list of all equipment is then sent in to the office. This is 
the official notice that the trucks have been received by 
the State of Texas and accountability for this equipment 
begins at that point. 

As soon as notified of receiving the equipment the 
highway department acknowledges receipt to the Bureau 
of Public Roads, to the Chief of Motor Transport Corps, 
and to the shipper. bills for loading and freight bills 
are then approved and paid. The inspector has now 
employed a first-class mechanic and a sufficient number 
of drivers and laborers. The trucks are unloaded, un- 
der their own power and are driven or towed to the 
garage or storage space at the distribution station. Here 
they are gone over thoroughly, are greased, oiled, have 
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their motors tuned up and are tried out to see that they 
are in first-class condition, all necessary repairs are 
made and when trucks have been tried and are found in 
first-class shape they are then ready for distribution to 
the counties. 


Several days before this the Austin office is notified by 
the inspector that the trucks will be ready for delivery on 
a certain date. Authorizations are made out in the office 
in quadruplicate copy. The original and duplicate are 
sent to the county judge with instructions to have a rep- 
resentataive call for the trucks allotted the county on 
these authorizations on a certain date at the distribution 
station, the representative to bring these copies of the 
authorization with him. The triplicate copy is sent direct 
to the inspector as a notice to him that such and such a 
truck is to be delivered to a county with certain specific 
items of equipment on hand on a certain date. The 
fourth copy of this authorization is retained in the office 
files. 


The county judge next sends his representative to the 
station on the date mentioned, the truck is filled with 
gas, oil, water, and in good running condition is turned 
over to the representative of the county. The equipment 
is checked over by both the state highway department in- 
spector and the county’s representative, and both men 
sign both the original and duplicate copies of the author- 
ization, thereby acknowledging delivery and receipt of 
the equipment which is then transferred to the county. 
The county representative keeps the duplicate copy of the 
authorization and the original copy is sent to the Austin 
office immediately. The county representative takes the 
trucks and drives them back to his own county. 


The next step is the execution of the lease agreement. 
This is made up in duplicate copy in the office of the state 
highway department. It is then sent out to the county 
judge with a statement of preliminary charges against 
this equipment. The county judge executes the lease 
agreement by having it signed by the four members of the 
commissioners’ court, and himself and he returns both 
copies of the agreement to the department at Austin ac- 
companied by a check covering the charges for which he 
has been billed. 

The agreement on reaching .\ustin is signed by the 
state highway engineer on behalf of the state highway 
department. ‘The original is kept in the office files and the 
duplicate is returned to the county judge. There is an 
extra step involved here in sending the agreement out 
originally unsigned and then having same returned to 
Austin for the signature of the state highway engineer, 
but this is absolutely necessary to insure this being prop- 
erly done for were the agreement made up, signed by the 
state highway engineer and then sent out for the signature 
of the county officials, there would be numerous cases 
where these agreements would never be returned. With 
the matter handled in the way outlined, we are sure of 
having the agreement executed correctly by the time the 
state highway engineer affixes his signature and we are 
perfectly safe in having our copy of this agreement safely 
filed away. The duplicate copy has been signed, is re- 
turned to the county judge for his files and his check is 
ceposited in the State Treasury to the credit of the Fed- 
eral Equipment Appropriation Division. 


At a later date when the complete charges against 





a PET TPE ITIP DOI TTT TLD Te 





Marcu, 1920. MUNICIPAL AND COUNTY ENGINEERING 29 


MAC RAES 
BLUE BOOK 


AMERICAS 
GREATEST 
BUYING 
GUIDE 


1920 # RRL 



















three g au 
nently ti 


AM.BYERS COMPANY 
PITTSBURGH PA 


WHY MUNICIPAL BUYERS USE THIS 
BOOK TO HASTEN DELIVERY 


Men who buy or specify for cities or towns must not only know where to 
buy supplies but where to get quickest delivery on them. That is why 
hundreds of municipal and government buyers have provided themselves 
with a quick means of getting buying information. 


MacRae'’s BLUE Book 


America’s Greatest Buying Guide 


It contains 35,000 names and addresses of U. S. manufacturers with their pro- 
ducts, indexed and cross-indexed for instant reference—catalogs and selling 


talks of nearly 2,000 manufacturers—10,000 trade names with the names and Every branch 
addresses of the corresponding manufacturers—the names of manufacturers of the 
listed under 17,000 classifications of the products they make—and in addition, Government's 
hundreds of pages filled with information of great value to the man who spec- Purchasing 
ifies or buys materials and supplies. Department 


uses MacRae’s 


YOU SHOULD HAVE THE NEW 1920 EDITION Blue Book 


13,000 volumes of the new book, brought up to date, will be printed soon. MacRae’s 
Blue Book will increase your immediate sources of supply, speed up delivery, obtain lower 
quotations and often a better article. You Are NOt geeseszscncnccnacsesceee BER RCO SERRE EERE E Reese eee seeececeeees seue 


to send us any money—but you should ‘“‘reserve FREE INSPECTION COUPON 
for inspection’’ one of the new books. If you Mac Rae’s Blue Book 


don’t want it after seeing it, you have incurred no 
é it, ¥ Railway Exchange Bldg., Chicago 


expense—just return the book. 

Gentlemen: Please reserve tor me one copy of the 1920 edition of 
Mac Ree’s Blue Book for free inspection. It is understood that if I 
decide to keep it after examining its contents, you are to bill our organiza- 
tion for $10.00 to cover itscost. IfI don’t want it, I am to return the book 
at your expense and thus end the transaction with no further obligation, 


Free Inspection Explained on Coupon 


Read it—then fill it out and mail it. You’re not obli- 
gating yourself in the least. 


MacRae’s Blue Book 


Railway Exch. Bldg. CHICAGO, ILL. 


Name of Organization 


Address 








Name of Individual 








City State 








In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINBERING 


189 Mitchell Street 


The Seal of Depend- 


MUNICIPAL AND COUNTY ENGINEERING 





Advantages of Buying the Acme 








There are distinct advantages in selecting 
the Aeme Truck for your hauling work. 
It is recognized everywhere as the best 
truck built for this service. It is proved 
in engineering and construction work— 
engineers and contractors bank on it. 
Over 21 per cent of all the Acmes built 
go into this service. 
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shipped ready for service, even to the complete 
body, for Aeme owns and operates its own 
wood-body and steel-body building plants. 


The Acme seal is your guarantee of proved con- 
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proved units correctly assembled by Acme eng:- 
neers in a well-balanced truck. It is your protec- 
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this equipment become known the county will be billed 
for the balance due on the trucks they have receive!. The 
transaction is then complete; the equipment is the prop- 
erty of the state highway department ani is being oper- 
ate: by the county on a lease basis. 
Dump Bodics 

The experience of Texas in equipping the trucks with 
dump bodies is probably not that of the majority of the 
states and our case therefore may not be of general inter- 
est. The deciding factor is a geographical one. Due to 
the vast extent of the state in area, it was necessary to 
receive and distribute trucks at more different points than 
in perhaps any other state. ‘To have received these trucks 
all at one point and there equipped them with dump bodies 
and then have them again shipped out to the counties 
would have involved a delay and expense which hardly 
seemed justifiable. Likewise it was not possible to have 
all the trucks which were going to any one distribution 
station shipped to that station at one time as these trucks 
were urgently needed over the whole state and had the 
department adopted the policy of supplying one section 
of the state completely at first and then proceeding to 
another section the neglected counties would have cer- 
tainly offered very vigorous and well justified objection. 
Another factor in this matter was that where a county 
has several trucks allotted it, it would in all probability, 
desire one truck as a general maintenance truck and they 
would prefer to have the original box body with which 
most of these trucks are equipped. Also, as the counties 
were to be asked to bear the full expense of receiving 
these trucks it was nothing but right that the decision as 





Mr. Thrift Used His Head 


Franklin Thrift was sore. For a week he had watched 
his car unloading outfit. He boiled within when he saw 
his men loafing for twenty precious minutes at a time 
because there were no trucks to load, while their pay 
steadily drained his pocketbook. He groaned when his 
costly trucks stood motionless, earning nothing, while 
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There was a leak—dripping dollars, dollars, dollars. 
Mr. Thrift used his head. How? He bought **Light- 
ning’’ Loader Skips, and they stopped the leak. No 
more loafing. The men shoveled continually, filling 
the Skips. No lost truck time. A Skip took just three 
minutes to filla truck. Mr. Thriftsaved money. Do you? 

A ‘**Lightning’’ Loader Skip is the most 
expensive equipment—to be without. 
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to type of dump bodies which they desired to operate and 
pay for should be left in their hands. Accordingly, this 
matter has been left entirely up to the individual counties 
and they are making such selection of body equipment as 
they deem best suited to their needs and financial re- 
sources. 

There is one phase of this matter in which the state 
highway department has taken the initiative. We have 
experimented with cutting down the steel ammunition 
body with which our Nash Quad trucks were equipped. 
We have found that this can be made into a practical 
dump body by removing the steel body from the chassis, 
cutting it down with a blow torch to a depth of 15 ins. 
riveting a small angle-iron around the cut edge and equip- 
ping the body with a swinging tail gate at the back end 
and mounting same back on the chassis with a hand hoist 
attached between the body and the cab. Business firms 
in Texas do this work and are able to supply us at a price 
which affords a savings of from $100 up over any other 
steel dump body which we have thus far been able to 
obtain. 

Other Equipment 


One of the distribution stations for trucks is located 
at Austin, the headquarters of the highway department. 
This station has been expanded and is being used to re- 
ceive all other equipment allotted us besides the trucks. 
A permanent central organization is maintained at -this 
station, consisting of a foreman, two motor vehicle me- 
chanics and numerous drivers and laborers. The stock 
of spare parts which the department has received for the 
Nash trucks, has already been shipped into this point and 
has been stored, inventoried and cataloged and a clerk 
is in charge of this stock and is occupied in filling orders 
which come in for spare parts and accessories from the 
various counties. 

Deliveries to Texas of this miscellaneous equipment 
have been far behind truck deliveries and whereas we 
have received about 35 per cent. of our trucks to date, we 
have only received a small fraction of the total miscellane- 
ous equipment which has beeh allotted. In view of the 
uncertainty as to how much of this equipment will event- 
ually be delivered, it is considered best to receive and 
store this at the Austin station until definite assurance is 
available as to exactly what quantity of each item of 
equipment will be received and it is not planned to put 
any of this equipment in the hands of the counties until 
such information is at hand. It is an impossible task to 
allot this miscellaneous equipment and pass on the re- 
quests of 253 different counties until it is definitely known 
just what equipment will be available. Accordingly, this 
equipment is being received, put in serviceable condition 
and stored and it is not contemplated that very much of 
this will be delivered to the counties before next spring, 
when we hope that practically all that we are going to get 
will be in our hands. 

Special regulations will be drawn up covering the use 
of this special equipment but the plan will be similar to 
the plan under which the trucks are being used. That is, 
the equipment will be leased to the counties and when the 
need in a particular county has ceased, the equipment may 
be withdrawn and allotted to some other county which 
has a particular need therefor. Accurate account is kept 
of the receiving charges on every different item of equip- 
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ment and counties will be required to re-imburse the state 
highway department for all expense incurred in handling 
the equipment which the counties receive. 


Rentals 

In the matter of rentals to contractors and force ac- 
count jobs, the State Highway Department of Texas ap- 
proves three different schemes on which this.mav be car- 
ried. 

1. Where the equipment is available in the county at 
the time the contract is to be let, the county may advertise 
for bids on the basis of furnishing the contractor with 
certain specific equipment. 

2. The county may lease the equipment to the con- 
tractor for a certain specified cash price but such con- 
tracts must be submitted to the state highway department 
for approval. 

3. The county, as a private party, may haul for the 
contractor on a ton-mile basis at the usual pay for such 
work, the county using its own trucks and drivers. 

In this matter of rentals to contractors and force ac- 
count jobs, every individual case must necessarily be ex- 
amined on its own merits and the division engineers of the 
highway department, who are in close touch with all the 
counties make recommendation as to what action the de- 
partment should take in each case. 

Inspections 

The State Highway Department intends to exercise its 
control over this equipment by maintaining frequent in- 
spections. The state is divided into eight districts with a 
division engineer as the official representative of the 
state highway department in each district. Divisional in- 
spectors have been put on in these districts and these men 
work under orders from the division engineer. ‘heir 
duties involve the inspection of this Federal equipment, 
submitting necessary reports in regard to the use and 
possible misuse of this equipment and other matters per- 
taining to traffic regulations and registration of the motor 
vehicles. The division engineer, in his visits to counties 
also transacts some of this business and in this way the 
highway department is enabled to maintain a close super- 
vision of the use of this equipment. 


Conclusion 

In conclusion, I wish to say that the benefits to be 
derived by the State of Texas from the equipment that 
has been received and will be received from this source 
cannot be accurately calculated. We feel that the maxi- 
mum amount of good will accrue by the use of this 
equipment under the plan that has been adopted for its 
use in Texas. In our opinion, Congress did an exceed- 
ingly wise thing when it decided to distribute this equip- 
ment in this way rather than selling it at a tremendous 
sacrifice to private individuals and corporations. ‘l'exas 
can beneficially use all of the equipment that we will re- 
ceive and it will mean that we will have a great many 
more miles of good highways for the use of the people 
who have paid for this machinery, thereby giving them 
an opportunity to secure the greatest amount of material 
benefit from the money that was originally expended, 

The foregoing paper by Mr. Windrow was presente | 
at the recent annual convention of the American Associa- 
tion of State Highway Officials. 
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EDITORIALS 














ARBITRARY ENGINEERING STANDARDS| 


Certain more or less arbitrary engineering standards 
we must have in the interest of safety, but it is quite 
easy, and not uncommon, to be too arbitrary. _Dis- 
claiming intention to criticise an individual, we use a 
specific case here merely as an example to demonstrate 
the principle involved. 

In a certain State an engineer, with mandatory 
powers, has ruled that in the water filters of his State 
the effective size of the filter sand shall be 0.3 milli- 
meter. This is the text-book standard of fifteen years 
ago, when the art was comparatively young. Latterly 
filtration experts have used an effective size of from 
0.4 to 0.5 millimeter with entirely safe results. This 
0.1 or 0.2 millimeter difference in the diameter of the 
average sand grain produces a marked effect on the 
cost of filtration. The finer the sand, the smaller the 
interstices and the greater the tendency to clog. Thus 
the use of the fine grains arbitrarily specified makes 
necessary the use of an undue quantity of filtered water 
for filter washing purposes, and correspondingly in- 
creases the cost of operation without any compensating 
gain. 

An even more arbitrary ruling has been made on the 
bacterial content of the filter effluent prior to chlorina- 
tion. It is prescribed that 80% of the Io c.c. samples 
shall give a negative result. This is apparently based 
on the U. S. Treasury Department Standard for pur- 
ity of sterilized drinking water on trains and boats, 
where the source of the water is unknown and where 
it is held in small containers surrounded by warm air 
favorable to a high rate of multiplication of bacteria. 
Thus the unsterilized filtered water of known origin is 
made to conform to the standard of purity of sterilized 
water of unknown origin. Clearly this is carrying an 
arbitrary ruling to an absurd length, even in the inter- 
est of safety to human life. 

Just what this ruling means in one city of the State 
is easily shown. Prior to the promulgation of this 
rule a certain plant had used one grain of alum per 
gallon and, with sterilization, was producing a safe 
effluent. To meet the requirements of the standard it 
has been found necessary at this plant to use two grains 
of alum per gallon. This represents an annual in- 
crease of seven thousand dollars in the operating ex- 
penses of the plant. This expense, borne by a single 
community, can hardly be justified, as it represents the 
application of a ruling which is extreme. 





WHO KNOWS? 
This journal stands for good construction, whatever 


construction material is employed. Merit is recognized 
in many types and classes of materials and the fact is 
frankly recognized that there are right and wrong 
ways to use each material. Who knows the right ways 
and is qualified to advise against the wrong ways? 
Engineers, of course, but let us not be too narrow in 
our definition of the word. Technicians employed by 
proprietary interests are often, if not usually, very 
good engineers and the proper writings of these men 
are of the highest value in building up good practice. 

While it is true that articles merely calculated to 
promote the sale of this or that material have no place 
in the reading pages of the engineering journal, it is 
a fundamental and mischievous error to assume that 
all articles written by engineers connected with ma- 
terial interests are merely advertisements in article 
form. Such an assumption is as ridigulous as it is un- 
fair. It is unfair not only to the author, but to the 
publisher as well. 

. When an engineer who is frankly and openly con- 
nected with some recognized material interest tells how 
to use that standard material in order to secure the best 
results, all would do well to listen, for he knows what 
he is talking about, and he is more interested than any 
other engineer can be in seeing his material handled 
in the manner best calculated to give satisfactory serv- 
ice to the public. The proper use of his material is his 
greatest study and its misuses cause most of his wor- 
ries. He can be depended upon, therefore, to have all 
the latest information at his finger tips on how to use 
his material successfully. 

Consequently, while we prize most highly articles by 
engineers without commercial affiliations, we fre- 
quently invite engineers directly interested in this or 
that standard material to advise our readers just how 
to use that material to secure the best results. Such 
writers nearly always rise to the occasion and stick to 
the text. Paragraphs taking playful side-swipes at 
the opposition are deleted by the censor prior to publi- 
cation. But such paragraphs are of infrequent appear- 
ance. 

Our editorial policy on this point has unmistakably 
won the approval of our readers as numerous letters 
have shown. ‘This same plan was utilized, it is inter- 
esting to note, at the recent annual convention of The 
American Road Builders’ Association. Engineers 
identified with concrete, brick, bituminous macadam, 
bituminous concrete and surface treated macadam and 
gravel, respectively, addressed the convention on new 
developments in proper construction of and bad prac- 
tices which should be eliminated in the use of these 
standard materials of construction. 
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DOUBLE ENGINEERING EXPENSE 


Hiring a real engineer to do engineering work is a 
good way to save money. Examples of the opposite 
practice are all too numerous. Recently a certain city 
hired an architect to prepare the plans for a modern 
water purification plant of the mechanical type. This 
is practically certain to mean a double expense for the 
engineering on this job. The architect, a good man 
and true for all we know, but innocent of any practical 
knowledge of water filtration engineering, will draw 
up the plans and submit them to the various filter 
equipment companies. One look at the plans and the 
experienced eyes of the filter men will see the neces- 
sity of a complete revision of the architect’s plans, and 
the figures submitted by them will very properly cover 
this extra expense. And that isn’t all; something 
more will be added, again very properly, for the haz- 
ards of dealing with a tyro—something every con- 
tractor understands. 

The economy of hiring a competent engineer in the 
first place is as well illustrated in connection with 
water filtration as with any other branch of engineer- 
ing. The architect is unaccustomed to the type of 
structural problems incident to water storage, and he is 
prone to place his reliance in reinforcing steel rather 
than in heavy concrete walls. Seepage does the rest, 
and in a few years the reinforcing in his thin walls 
rusts away with results we need not picture. The 
general engineering practitioner, on the other hand, is 
likely to make his walls too thick and his reinforcing 
too light. The result is awkward and expensive con- 
struction. Ejither way the engineering costs more than 
it should. The safest and most economical plan is to 
hire an expert in the first place in any highly special- 
ized line of engineering work. 





USING EMPLOYMENT AGENCIES 


Many engineers are very outspoken in their hostility 
to every form of engineering employment agency, 
whether conducted as a private business enterprise or 
along co-operative lines. Feeling that such total con- 
demnation of efforts by a third party to bring em- 
ployer and employe together often works a hardship 
on all parties, we are moved to say a word in defense 
of the idea of maintaining these employment clearing 
houses. 

The employment agency operated as a private busi- 
ness has rendered satisfactory service in so many lines 
that one wonders why it should not work equally well 
in connection with engineering. Among teachers, for 
example, agencies stand well. There are several 
which command the confidence of high school superin- 
tendents, college professors and college presidents. 
Many of the highest positions in the teaching profes- 
sion have been filled with general satisfaction through 
the functioning of teachers’ agencies. The average 


business man, as everybody knows, frequently uses the 
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employment bureau in hiring stenographic and cler- 
ical help for his office. 

If teachers of engineering and general office help can 
be successfully secured through the agency there is no 
reason why engineer employes cannot be satisfactorily 
secured in the same way. In hiring other kinds of 
help, moreover, it is just as difficult to get the right 
kind of material as in hiring young engineers. 

Before fixing the blame for the alleged failure of 
engineering agencies let us examine the nature of the 
complaints made against them. Taking first the pri- 
vate agencies, one frequently hears them denounced as 
mere exploiters of engineers. They are criticised on 


‘the grounds of sharp practice of one sort or another. 


It is said they charge exorbitant fees and will recom- 
mend any engineer for any engineering job so long as 
the agency fee is paid. Of such practices, some of 
which have come to our attention, there can be no de- 
fense, and certainly we do not wish to be understood 
as offering a defense of abuses of the agency idea, but 
we are concerned in seeing its legitimate uses appre- 
ciated. Some employers of engineers are so preju- 
diced against agencies that they refuse to deal with an 
engineer who has registered with one. This is carry- 
ing prejudice too far, and an employer who entertains 
such a narrow view raises a serious question as to his 
own fitness. 

Some engineering societies strive to help their mem- 
bers get positions and maintain employment depart- 
ments for that purpose. We have never heard their 
integrity assailed or their good intentions questioned, 
but recently we heard an employing engineer damning 
a certain engineering society and all its works because 
the employment department had sent him an unsatis- 
factory engineer employe. 

Wherein lies the difficulty? Why is the employ- 
ment bureau plan less successful among engineers than 
in other lines of business ? 

The fault rests largely, if not entirely, with the em- 
ployer. He expects too much of the third party to 
the transaction. He should realize that the function 
of the agency is to furnish applicants, and he must 
choose one applicant for himself in the light of his own 
requirements. . 

The ordinary business man would have no end of 
trouble if he hired the first office assistant sent in re- 
sponse to his call on the employment bureau. He has 
learned that he must interview several applicants for a 
single position and determine their fitness for his serv- 
ice by various tests. Equal care in employing engi- 
neers will insure equally good results. 

There is a place for the honest engineering agency, 
whether operated for profit or as a form of service 
along co-operative lines. But employers of engineers 
must learn how to use these agencies. They must re- 
member that the individual engineer is not a standard, 
trade-marked product, and that they can’t get just the 
man they want in all cases by one telephone call or one 
letter to a third party. 
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MOTOR FEES AS A BASIS FOR HIGHWAY 
CONSTRUCTION BOND ISSUES 








By S. E. Bradt, State Superintendent of Highways, 
Springfield, Ill. 

The clippings that come to my desk indicate that some 
people far away from Illinois and unfamiliar with Illinois 
conditions are taking occasion to criticise our plan of pro- 
moting highway construction. These same people claim 
to speak for the motorists of the country, saying that the 
motor fees should be set aside for maintenance purposes, 
rather than for construction or a basis for bond issues. 
They claim that the use of motor fees for construction 
purposes is inequitable because all people receive a benefit 
from road improvement and that the direct benefits to the 
motorist are incidental and secondary. 

Who Are the Motorists? 

Who are these motorists whom they claim to represent ? 
Are they a separate and distinct class of our people sepa- 
rated by a peculiar profession or occupation? The fact 
is that these. motorists are the farmer; the miner; the 
merchant ; th@ mechanic; the banker; the shopman; the 


lawyer ; the doctor; the preacher and finally the legislator,. 


who makes our laws. They are the men who approve or 
disapprove through their ballots all unusual matters of 
taxation which include bonds and special levies for road 
improvement. They pay 100 per cent of the motor fees; 
and probably over 90 per cent. of the general taxes. 
There are at the present time approximately 7,500,000 
cars registered in the United States. Later estimates 
claim the number registered will be 10,000,000 by the end 
of 1920. Counting a car to a family of six persons you 
will find that 45,000,000 of the 110,000,000 of the people 
are motorists in the proper sense of the word. In the 
State of Illinois these motorists constitute approximately 
50 per cent. of the population and hence 50 per cent. of 
the voters and if they are 50 per cent. today they will soon 
be 60 to 75 per cent. It is from this 50 per cent. of our 
people that 90 per cent. of the legislators are drawn. This 
proportion is not the same in all states. In some of the 
states the motorists are more than 50 per cent. of voters; 
in other states less ; but they constitute the active, influen- 
ial force in every community and every state. 

This motorist is a man who thinks for himself. He 
knows conditions in his own state and he knows public 
sentiment. He has assigned to no individual or organiza- 
tion the right to speak for him; he has no advocate or 
special pleader; no one holds a brief for him. He will 
brook no interference from special interests either outside 
or inside of his state. He is his own boss; and if he pre- 
fers to take the money for highway improvement out of 
his right hand pocket or his left hand pocket, it is his 
money and his own affair; and you can depend upon it 
that he will settle that question without interference or 
assistance. 

Facts About the Illinois Plan 

These clippings indicate that the writers are not famil- 
iar with the Illinois plan. They give the impression that 
the entire road improvement in Illinois is paid from motor 
fees. The fact is that the people of Illinois have said 


that the state-wide system of 4,800 miles shall be im- 
proved from the proceeds of bonds, which are to be liqui- 
dated from motor license fees. 


This 4,800 miles con- 
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stitutes, however, only 5 per cent. of our 96,000 miles; 
thus there remains 91,200 miles to be improved by general 
taxation and the motorist instead of being called upon 
to pay the entire cost of highway maintenance and im- 
provement in the State of Illinois is only paying for the 
improvement and maintenance of 5 per cent. of the Illinois 
roads. To show what is being done by general taxation 
let me say that the counties of Illinois have already voted 
approximately $15,000,000 in bonds for road improve- 
ment; and if satisfactory conditions for construction, as 
to car service, supplies of material, labor and contractors, 
could be relie:] upon so as not to interfere with the state 
program, not less than $75,000,000 additional would be 
submitted to the voters in about 40 counties of Illinois 
during 1920. 

All county bond issues must be paid by general taxation. 
It is not necessary to state that during-the life of the 
bonds which are to be issued by the state and paid by 
motor fees a sum several times as large will be voted by 
the counties and townships to be paid by general taxation. 

Illinois has at the present time approximately 600 miles 
of hard surfaced, state constructed roads which it is 
obliged to maintain and which it is maintaining from mo- 
tor license fees with about $100,000 per year. The re- 
maining roads of the state are maintained by the local 
authorities which heretofore have been raising about 
$8,000,000, but which hereafter are entitled to raise in 
excess of $12,000,000 per year for that purpose. The 
revenue from motor fees is in excess of $5,500,000 with 
only $100,000 reserved for maintenance. What would our 
friends suggest that we do with the $5,400,000? 

What the People Voted for 

With the maintenance of our roads taken care of and 
only a very small part of the roads properly improved the 
voters of the state decided by a vote of 660,000 to 154,000 
that this money should be made a basis for bonds and the 
proceeds of the bonds used to construct a system of 
main traveled thoroughfares, the construction to be of 
such type as would give a maximum amount of service 
at a minimum maintenance cost. A more equitable and 
sensible solution of the problem could not well be devised. 

As I have indicated Illinois is at present maintaining 
and proposes in the future to maintain its state roads 
from motor license fees and it is apparent that these fees 
will not only maintain these roads but will furnish suffi- 
cient funds to retire the bonds which we propose to issue 
for construction. 

Direct Benefit to Motorist 

Some critics contend that the motor tax is inequitable 
and uneconomic when used for construction purposes, be- 
cause, as they claim, it fails to recognize the fundamental 
basis of taxation; namely, that the taxes should be levied 
in proportion to the benefits. With this we disagree. We 
all recognize that there are certain indirect benefits com- 
ing to every citizen of the state, including the motorists, 
from highway improvement. This is amply taken care 
of through general taxation. We also know that by far 
the greater benefit is a benefit accruing directly to the 
users of the road. Is there any reason why we should be 
prevented from paying for that direct benefit? No one 
realizes the direct benefit more than the motorist, and he 
is invariably willing to make a reasonable payment there- 
for. ' 
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The motor license fee law of the State of Illinois comes 
nearer to applying the fundamental principle, above re- 
ferred to, than any other revenue law upon the statute 
books of this state or any other state so far as my in- 
formation goes. 

I have not written this article for the purpose of try- 
ing to influence any state toward any particular policy 
or method in the expenditure of its motor license fees or 
for the purpose of urging any state to adopt the plan 
which we are using in Illinois. My sole object is to call 
attention to the well known fact that conditions in the 
several states differ, and to make a plea for the permis- 
sion of each state, knowing its own conditions, knowing 
its own people, to use those fees as the judgment of the 
residents of the state may determine without outside in- 
terference. 

If the State of New York or the State of Michigan or 
any other state requires all of the funds derived from mo- 
tor license fees for maintenance there can be no objection ; 
on the other hand if the State of Alabama or Georgia or 
any other state wishes to use its motor license fees for 
road construction by a bond issue or otherwise that is 
their affair. ‘The real test is not whether the money 
comes from motor license fees or general taxes; but how 
it is expended. If we spend it wisely and honestly the 
people will furnish it unstintingly. 











CO-OPERATION WITH HIGHWAY CONTRAC- 
TORS IN WYOMING 








A fine spirit of co-operation with road contractors is 
being manifested by the State Highway Department of 
Wyoming. Mr. D. S. McCalman, Superintendent of the 
Wyoming Highway Department, sent a New Year’s let- 
ter to all employes of the department, from which the 
following paragraphs are quoted: 

“Every contractor, as soon as he is awarded a contract 
by the State Highway Commission, should be consid- 
ered a unit in our State Highway Department organiza- 
tion. Many engineers in charge of construction work are 
inclined to stand antagonistic to contractors doing work, 
and possibly some members of our engineering depart- 
ment have in the past taken this attitude. They are 
now, however, instructed that contractors doing work for 
the Wyoming State Highway Department are to be con- 
sidered a unit in the organization, and they are to en- 
deavor at all times and in every way to help complete 
the work promptly, economically and in accordance with 
plans and specifications. 

“The phrase, ‘according to plans,’ is not, however, to be 
a hard and fast rule, and contractors should not hesitate 
to take up with district engineers any change in plans 
considered advisable. 

“Regardless of the date set by contract for completing 
the work, it is most desirable from every point of view 
that you do your work as promptly as you can so that 
travel on the road will be inconvenienced for the shortest 
possible time, and that the people putting their money 
in the improvement may get return on their investmnt at 
earliest possible moment. 

“All contractors were recently requested to furnish this 
department certain information we desire to file in the 
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shape of card index, so that in awarding contracts we 
may give due consideration to past performance and 
financial responsibility, as well as the unit prices bid. In 
this connection contractors will be required on future 
awards to show they have a cash working capital in the 
amount of 20% of the total contract. 

“Effective at once, contracts will be drawn so that 
contractors will be allowed on monthly estimates the value 
of materials delivered in advance of time required with 
a view to expediting the work. Also contractors will be 
allowed on monthly estimates the premium paid for surety 
bond as evidenced by receipt for same. 

“It is my desire that this department do everything we 
consistently can to co-operate to fullest possible extent 
with contractors, and suggestions to this end will be ap- 
preciated.” 











MAKING PAYMENTS ON ROAD CONSTRUC- 
TION CONTRACTS 








By C. Coykendall, Engineer of Road Man@gement, Iowa 
State Highway C ommission, Ames, Iowa 


Partial Payments 


Partial payments on road contract work should be made 
at regular intervals, once a month, and should be as lib- 
eral as is consistent with safeguarding the public’s inter- 
ests. The only object to be served in retained percentages 
on work completed is to insure that the state or county can 
at any time take over a contract and finish it within the 
contract price plus the retained percentage and thus avoid 
the necessity of recourse on the bond. 

A further argument in favor of partial payments is that 
a liberal policy in this particular on the part of the public 
will enable the contractor to carry the job with less work- 
ing capital than is otherwise necessary. A contractor's 
working capital is worth six to eight per cent., whereas 
public funds usually draw interest at the rate of two per 
cent. 

Partial payments should also be made on materials de- 
livered along the work or at railroad sidings being used 
in connection with the contract when such materials are 
properly stored to prevent deterioration until they can be 
incorporated into the work. 

Partial payments should be made at regular intervals. 
Effort should be made to get the estimates to the contrac- 
tors at the time when they are expecting to receive them. 
One of the unfortunate features of many of our state 
laws is that vouchers must pass through so many hands 
before the warrant can be issued, with delay and conse- 
quent irritation to the contractor as the usual result. 

Basis of Payment 

The basis on which payments are made should be such 
that the contractor is paid for everything he does and no 
more, and should also be such that the engineer in charge 
of the work can determine with the least trouble and the 
most accuracy the amount due the contractor. 

The basis of payment recommended for various types 
of highway construction is as follows: 

(a) Earth excavation. Payment should be made on 
the cubic yard measured in cut, with some provision for 
overhaul. Bids should be received on loose rock and solid 
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rock excavation as well as earth excavation, and provi- 
sion should be made for a special classification when ma- 
terials such as sand or cemented gravel are encountered 
which cannot properly be classed as loose or solid rock 
excavation and which are considerably more expensive 
to handle than ordinary earth excavation. This special 
classification can also be used in connection with wet cuts 
that are often encountered in heavy grading work. Our 
standard specifications for Iowa contain a provision on 
this special classification which we find very popular with 
contractors in that they are protected against adverse 
conditions which cannot be foreseen, and which we on 
the other hand find easily enough administered. 


(b) Bridge and culvert work. It is recommended that 
bridges and culverts be bid upon on the basis of the com- 
pleted job in accordance with the plans and specifications, 
with provision for bidding on extra concrete and less 
concrete, to take care of changes in plans which are found 
advisable upon construction. This method has been used 
with satisfactory results in Iowa for a number of years. 
Foundation piling under bridges is bid as an extra, readily 
to allow variation in lengths and spacing. 

(c) Pavements. Basis of pavement for constructing 
pavements should be on the square yard unit, the price 
per square yard covering everything in connection with 
the pavement construction with the exception of the earth 
excavation which is paid for as suggested. 

(d) Gravel road construction and sand-clay construc- 
tion. This type of road construction should be paid for 
on the basis of cubic yards delivered on the road and 
spread and hauled. We do not advocate that any main- 
tenance be required by the contractor on this type of 
roads. It is becoming generally conceded that roads of 
this type are no better than the maintenance they receive 
after construction, and it is therefore logical that the coun- 
ty or state should assume such maintenance as soon as ma- 
terial has been delivered on the road. Owing to variation 
of materials used in this kind of construction, it is im- 
possible accurately to foretell the amount of maintenance 
work that will be required to place the road in usable 
condition. The contractor therefore does not know how 
to bid on this item. 


Paying on Contracts Held over Winter 
Provision should be made in the specifications for re- 
leasing all retained percentage on completed work when 
the entire contract has not been completed and goes on 
intc the succeeding year. The same idea as outlined 
above under partial payments, that of retaining only a 
sufficient amount to make it possible to take over the work 
and complete it within the contract price, should cover. 
Payments on Matertals 

This topic has been covered under the head of partial 
payments above. We are making provision under our 
specifications this year to pay estimates on all kinds of 
roadbuilding materials delivered when the amount on 
hand is in excess of the amount that can reasonably be 
expected to be incorporated within the work within the 
succeeding month. 

In addition to the points above mentioned, emphasis 
was placed on the desirability of developing our contracts 
and specifications along the line of the public assuming, 
in so far as possible, a part of the risk which the contrac- 











MUNICIPAL AND COUNTY ENGINEERING 101 






tor must include in his bid and which the public must pay 
whether such risks actually materialize or not. We are 
protecting contractors against increases in freight rates 
and we are seriously considering some provision for pro- 
tecting contractors against delay on account of failure to 
receive materials. We realize that this is a difficult mat- 
ter to administer and thus far have actually done nothing 
to put it into effect, but it is being given our serious con- 
sideration. 











PROCEDURE IN THE CONSTRUCTION OF 
BITUMINOUS MACADAM ROADWAYS 








By J. E. Pennybacker, Secretary The Asphalt Associa- 
tion; 25 West 43d Street, New York City 

Bituminous macadam came into prominence as a modi- 
fication of the time-honored water-bound macadam high- 
way, through the substitution of a bituminous binder for 
the water and rock dust which bonded the old type mac- 
adam. The bituminous macadam type, because it retained 
all of the good points of the water-bound macadam and 
added the qualities of a well bonded and dustless surface, 














VIEW OF ASPHALT MACADAM HIGHWAY, BUILT BY 
PENETRATION METHOD, ON PUTNAM PIKE, TOWN OF 
JOHNSTON, RHODE ISLAND, AFTER THREE YEARS’ 
SERVICE. 


at very little more cost, and because it could be constructed 
with a minimum of equipment, has appealed strongly to 
thrifty road builders and tax payers as a highly desirable 
type of pavement for country highways. 

After some ten years of actual demonstration, there are 
today earnest advocates, and equally earnest critics, of 
this type of pavement, and each can point confidently to 
striking successes, and equally striking failures, respec- 
tively. To draw from successes and failures a knowledge 
of the underlying causes cannot fail to be helpful for if 
we duplicate the causes of success, and avoid the causes 
of failure, we may reasonably hope for a satisfactory 
pavement as the outcome. 

First, let me emphasize, however, the fact that this 
type, like other types of surface, fails in many cases be- 
cause of defective foundation and poorly drained sub- 
grade. Such failures should be studied in connection with 
foundation and sub-grade and should not be confused with 
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the merits of the pavement itself. Bituminous macadam 

may be laid upon any type of foundation, and it requires 

first class drainage just as any other type of highway. 
Excellent Examples in New England 

Massachusetts, Connecticut and Rhode Island have ex- 
cellent examples of bituminous macadam. The latter 
state has on its main trunk line highways, examples of 
this type, constructed in 1913, at an average cost of $1.09 
per square yard and maintained at an average cost esti- 
mated by the Chief Engineer at less than $50 per mile 
per year. He states that in no case has maintenance cost 
over $100 per miie per year, while on one of the sections 
there has been absolutely no maintenance of the metal 
surface to date. 

‘In view of such a service record, it is the part of com- 
mon sense to seek an explanation firsthand rather than to 
build upon theory, however sound. Mr. Patterson, the 
Chief Engineer, points to no fundamental changes in the 
type of construction as originally designed, but emphasizes 
certain faults which he found it necessary to avoid and 
certain qualities which he sought to attain. Thus he 
pointed out as the fault most commonly noticeable in the 
bituminous macadam the waviness or corrugation of the 
wearing surface, and he ascribes five causes to which this 
is due, namely, (1) the use of asphalt of too high pene- 
tration; (2) excessive amounts of binder; (3) crushed 
stone of too small sizes in the wearing course; (4) soft 
stone in the wearing course and (5) inferior construction 
methods. That his conclusions were sound, the results 
he obtained have demonstrated. 

Experience in New York State 

Experience in New York State with the bituminous 
penecration type has covered a period of about ten years, 
during which about 3,000 miles have been constructed. 
Of this entire mileage only about 100 miles, or about3 1/3 
per cent. have been resurfaced or reconstructed. Of about 
730 miles built in 1911 and 1912, 6% per cent. has been 
resurfaced or reconstructed. This shows that with an 
average age of seven years, only a little over 7 per cent. 
has been resurfaced or reconstructed. The maintenance 
costs during 1915, 1916 and 1917 averaged $464 per mile 
per year, including shoulder work. 

Many of these roads were laid upon sub-grades which 
were not adequately drained, and most of them were built 
to sustain a traffic far lighter in weight and smaller in 
volume than they have actually been called upon to sus- 
tain. 

Rhode Island Practice 

Turning again to Rhode Island practice, I find that an 
asphalt having a penetration of from 90 to 100 is used in 
place of the softer asphalt. The binding application is 
made at the rate of 134 gal. per square yard of surface 
and the seal coat at the rate of between 34 gal. and 1 gal. 
per square yard of surface, the quantities thus corres- 
ponding to the general practice of this type of surface. 

Both Rhode Island and New York practice involves 
the use ot crushed stone, in both the base course and the 
wearing course, of uniform sizes, passing a 2'4-in. screen 
and retained upon a 1%-in. screen. The depth of the 
wearing surface is mace 2% ins. thick after compres- 


sion. 
While Rhode [sland uses trap rock I would recommend 


VoL. LVIII—No. 3. 


that road building rock which have the qualities of hard- 
ness and toughness in sufficient degree to render them 
suitable for water-bound macadam, but which lack 
cementing quality may be used in this type; this latter 
quality, while essential in water-bound macadam, is not 
necessary where bituminous binder is used. Thus, gran- 
ite, quartzite, hard sandstone and a good wearing quality 
of limestone, have been, and can be, used to advantage 
in this type of pavement. As a measure of suitability, it 
may be stated that in Brochure number 6 of The Asphalt 
Association, attention is called to the fact that specifica- 
tions frequently require the rock to show French coeffi- 
cient of wear of not less than 7 when subjected to the 
abrasion test. 

The striking success of the Rhode Island highways and 
their ability to withstand disintegration to the extent 
shown by the New York highways afford justification for 
a claint that, with careful attention to drainage, adequate 
foundations, careiul workmanship, and with the adoption 
of the specifications as to material and binder, which 
have already produced successful results, the bituminous 
macadam type is easily entitled to be considered as 
standard. 

I shall not go into detail in the matter of construction 
methods, but wou'd like to call your attention to Brochure 
Number 6 of The Asphalt Association entitled “AS- 
PHALT MACADAM,” which gives our conception of 
the best theory and practice now prevailing in connection 
with this type of highway surfacing. . Briefly, we set forth 
in the brochure the following salient points : 


Foundations 


broken stone foundations should seldom be less than 
6 ins. thick, and for heavy traffic should run from 8 to 
12 ins. in thickness. Old macadam serves as an excellent 
foundation but test holes should be dug at frequent inter- 
vals to ascertain the true thickness of the old material so 
as to strengthen the weak places. Old gravel roads are 
suitable for foundation, except that where the gravel car- 
ries a high percentage of clay it cannot be depended upon 
to support heavy loads during the early spring north of 
the frost line, or where the sub-grade is likely to be wet 
for a considerable period. It is recommended that where 
old brick, block and concrete pavements are used as foun- 
dation, small depressions should first be filled with hot 
or cold patch material. It is recommended that broken 
stone foundation be filled with screenings and made to 
approximate a finished macadam road as nearly as pos- 
sible before laying the bituminous top course. 

An interesting comment by Chief Engineer Patterson 
of Rhode Island on the foundation problem is, that while 
the bituminous surface ultimately is very nearly water- 
proof and has a tendency to keep the sub-soil dry, the 
capillarity of certain sub-soils is so marked as to make 
the waterproofing of the surface sometimes of little avail. 
In studying this characteristic of sub-soils, the engineers 
make very careful examinations of conditions during a 
winter thaw, followed by an examination in the early 
spring, when the sub-soil is well saturated and when the 
frost is completely out of the ground. The Rhode Island 
practice is to employ a stone fill, avoiding telford as well 
as crushed’ stone, for the foundation proper. The stone 
foundations are constructed ordinarily of field, wall or 
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ledge stone of sizes varying from 3 to 15 ins., and the 
foundations vary in thickness from 6 to 18 ins. 


Asphalt Cement 

Application of asphalt cement may be made with hand- 
pouring pots or mechanical distributors, but in either case 
it is of vital importance that it be uniformly applied at 
the proper rate per square yard. In fact uniformity in 
application is the first principle to be observed in bitu- 
minous macadam construction. Emphasis is made as to 
the necessity of sweeping from the surface of the foun- 
dation all excess dirt and fine material before laying the 
pavement. 

Asphalt cement should be heated to a temperature be- 
tween 275 and 350 degrees F. The importance of keep- 
ing within these limits is emphasized, because if the mate- 
rial is heated above the maximum named, the asphalt will 
harden and may be injured by coking and burning; if it 
is heated below the minimum named, proper penetration 
will be hindered or prevented and an excess will remain 
near the surface. The asphalt should be applied when 
the temperature is preferably not less than 60 degrees F. 


The following table gives the penetration limits of as- 
phalt cement as recommended by The Asphalt Associa- 
tion. The suggestion is made that where soft rock must 
be used, a relatively higher penetration asphalt than would 
otherwise be used is justified, the reason for this being, 
as the softer rock wears away, a touglr mastic results: 


Temperature 
Traffic Low Moderate High 
Cree 120-150 90-120 80-90 
Moderate ....... 90-120 90-120 80-90 
BE cé veuseaes 80-90 80-90 80-90 


Sise of Stone 
While stone passing a 2-in. ring is recommended, the 
larger sizes, as used in the Rhode Island practice are 
suitable if the compacted thickness is over 2 ins. Stress 
is laid, however, upon the necessity for uniformity in 


sizes, as wide variation will result in spots which will pre- ‘ 


vent penetration of the bitumen. Attention is also called 

to the necessity for rolling the wearing course until there 

is a mechanical locking of the stone fragment, the fault 

is frequently one of under rolling instead of over rolling. 
Construction Details 

Particular caution is given to apply the bitumen only 
when the entire depth of stone in the wearing course is 
thoroughly dry, and it is also urged that care be taken to 
prevent traffic from causing ruts, bumps or depressions. 
Where it is necessary to maintain traffic during construc- 
tion, it is essential to delay traffic, after pouring, until as- 
phalt binder has cooled to air temperature. 

Not all of our roads can be constructed of the so-called 
higher types, such as brick, cement, concrete, sheet asphalt 
and asphaltic concrete, and it is generally recognized that 
water-bound macadam is not suitable for motor traffic. 
As the difference in cost between water-bound macadam 
and bituminous macadam is not great, it would appear to 
be almost a duty that we devote such attention to this 
type as will insure its construction under the best possible 
conditions, so as to make highway funds go as far as 


possible. Its maximum results have been so satisfactory 


as to indicate that it may even compete with the so-called 
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higher types. In these days of $40,000 a mile highways 
we must take stock and cut our garment according to the 
cloth or presently we may experience a reaction in public 
sentiment through disappointment by the great mass of 
people at failure to obtain a mileage of highways sufficient 
to meet their traffic needs. 
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HOUSING—THE ENGINEER’S JOB 








By Louis L. Tribus, of Tribus & Massa, Consulting 
Engineers, 15 Park Row, New York City 

( Editor’s Note :-—Tribus & Massa conducted, as “Proj- 
ect Engineers,” with their Architect and Town Planning 
associates, the design and construction of the New Lon- 
don and Groton developments of the United States Hous- 
ing Corporation. ) . 

Houses, more houses and still more houses is the insa- 
tiable cry from all over the land. No longer the wooden 
box—shutterless, porchless, convenienceless—but homes 
with light, heat, bath, toilet, porches (plural, mind you) ; 
no mud or ash approaches, but every civic betterment re- 
quired. For the human being with sympathy, former vis- 
its to workmen's resi lence districts of the great manufac- 

















VIEW SHOWING OVAL PARK AT HEAD OF MAIN 
ENTRANCE TO UNITED STATES HOUSING CORPORA- 
TION PROJECT AT NEW LONDON, CONN. 


turing plants and mining regions brought a heartache, that 
the reports of large dividends earned only aggravated. 
Fortunately, in this land at least, that nightmare is rapidly 
passing out, and Christian brotherhood is becoming 
popular. 

To eat, work, play and sleep are the four chief func- 
tions of human existence, but so closely correlated are 
they that neither one can long be continued without the 
other. 

With the taking on of education, as usually implied by 
the word, and the acquisition of property, as seems to be 
desired by most bipeds of intelligence, comes increasing 
demands for creature comforts and even luxuries. To 
that end gregarious living seems essential, with all the 
train of problems that inevitably follow. 

Housing and transportation become the two of greatest 
importance ; the former, ranging from the tent and mud- 
hut to the skyscraping palatial apartment house; the lat- 
ter covering the conveyance of all commodities of life, and 
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humanity itself, to and from their places of production, 
work and recreation. 

To large degree the nature of employment determines 
the permanency of abode, as also the character of housing. 

Extremes of financial ability must be catered to, but in 
general the hardest work is to serve families who pos- 
sess but little, up to moderately comfortable means, for 
they cannot usually afford to own their own homes. The 
rich need only consider their own preferences, so scarce- 
ly become a factor in the community problem. 

A large class, with somewhat roving disposition, de- 
sires to avoid local ties and fixed responsibilities, and thus 
prefers to rent abiding places even at a greater lifetime 
cost. 

Unquestionably the ideal for healthful comfort is a sep- 
arate house for each family, with sufficient surrounding 
land and clean, free air, away from the noise, dust and 
confusion of the busy city. 

Inadequate transportation and time for it, however, 
largely prevents. 

Almost countless have been the solutions attempted, 
with success largely dependent on viewpoint. 

Bad Housing Practices 

In Philadelphia and Baltimore enterprising builders 
emulated the example of British cities and built miles of 
small two-story brick houses, all looking alike except for 
the gold leaf number on the front door plate-glass window 
light. 

In Brooklyn, that city of homes and churches, the miles 
of brick became three-story, brown stone, with occasion- 
ally a shade of variety of front, though usually the same 
deadly uniformity existed. 

In the old city of New York a similar condition ob- 
tained, but, befitting its greater prestige, four stories rose 
on high, with rather more ornamentation and some occa- 
sional attempt at distinctive architecture. 

Comment upon other cities: might be of interest, but the 
same motive prevailed in all—to build many of a kind at 
one time and sell out to innocent purchasers as soon as 
possible. Occasionally a row would tumble down from 
criminally poor construction before sales could be effected. 

Just to forestall that kind of thing have grown up the 
Building Inspection and Tenement House Departments in 
our larger cities, very essential to protect the ignorant and 
unsuspicious tenant and purchaser. Some of the large 
manufacturing concerns have, to their credit, be it said, 
done largely in providing suitable housing for operatives, 
recognizing that with contented minds and _ healthful 
bodies better and more work could be done and the great 
losses from frequent labor turnover be largely eliminated. 

Cities as such, however, have generally neglected that 
phase of community development, though practically ev- 
erything else has been undertaken with public funds. But 
there are one or two noteworthy exceptions which will 
soon provide object lessons to be followed or avoided as 
the outcome shall prove the action wise or foolish. 


Influence of War on Housing 


The World War put an end to house building in bulk, 
for capital could multiply its return in quick turnover in- 
vestment, yet the demand for housing tremendously in- 
creased, for in spite of the millions of men drawn into 
the army and navy, other millions sought new regions to 
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live in, to participate in the work of shipyards, munition 
plants and manufacturing army and navy stores, supplies 
and equipment in inconceivable variety. 

One could scarcely blame private capital, for the legiti- 
mate profit on the one side might be 25 to 50 or even 
greater per cent, while real estate could not promise over 
6 or 7 net, with an uncertain future. 

Uncle Sam, however, developed a very kindly heart for 
the workmen, particularly for those who were a little 
noisy and insistent, granting not only raise after raise in 
wages, but organizing two great agencies for house build- 
ing. One, a branch of the Emergency Fleet Corporation, 
built houses chiefly near the great shipyards; the other, 
the United States Housing Corporation, a subdivision of 
the Department of Labor, aimed to serve the more im- 
portant manufacturing plants and governmental agencies. 

Though the armistice put a practical end to the great 
work started, enough has been accomplished upon a high 
standard of development, though far too high a standard 
as to cost, to furnish a very excellent object lesson, which 
it is hoped may serve for years to come. 

The efforts were chiefly confined to erecting detached 
and semi-detached houses, though occasionally apartments 
and even hotels were perpetrated. 

Great barracks were erected in Washington, and, as all 
know, the War Department built huge cantonments for 
the army, but these were to serve for temporary needs 
only, while the houses are of permanent value. 

Experts were drawn from all over the United States to 
give intensive study to the individual cases, and the ex- 
perience of foreign industrial towns, as well as of the few 
at home, was requsitioned. Noteworthy was the scant 
remuneration offered and accepted as a public duty by 
the small army of engineers, town planners and architects 
and their allied semi-professional associates, who all 
worked day and night under tremendous pressure to ac- 
complish the one end in view—to build houses for earliest 
moment occupancy. 

As the United States Housing Corporation has pub- 
lished several reports and many articles have been writ- 
ten, no full description need be repeated, though a brief 
word as to methods may not be amiss. 


Methods of United States Housing Corporation 

We cite the organization as it covered the broadest ac- 
tivities. 

It was formed, first as a bureau of the Department of 
Labor, but later incorporated in New York State, with all 
the stock held by the Government. A managing director 
with several associates served as the controlling and truly 
hard-working body, conducting the various functions of 
work centering in three great divisions—architectural, 
town planning and engineering. Less conspicuous but vi- 
tally important were the fiscal, legal, real estate, insurance 
and finally managing departments. 

Every real estate man, every manufacturer who was 
making or proposed to make war goods, and every city 
politician, wanted a share in house construction for his 
own neighborhood. Petitions and letters by the thousand 
filtered through promptly prepared standardized screens, 
mostly dropping into generous sized waste baskets, but 
still many reached the investigating committees. 

If demands seemed to be well backed by real need, a 
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special committee was sent to make a locality investiga- 
tion and report back’ promptly to the directors, with esti- 
mates of workmen to be accommodated beyond the com- 
munity’s power to provide, the sum needed and the lands 
and transportation available. 

If authorized as a project, three experts were appointed 
as the “design committee” and the real estate purchasers 
got busy. 

Until construction contracts were entered into, gener- 
ally upon a cost and fixed profit basis, the design com- 
mittee, architect, town planner and engineer served as a 
“board,” each working out his own details, but all co- 
operating in general survey, design, plan and specification, 
and with remarkably little lost motion. 

When a contract was awarded covering the whole work 
as planned, a works superintendent became the corpora- 
tion’s direct representative in charge, but the committee 
continued to function as individuals, however, in advisory 
capacity, though to the engineer was assigned the laying 
out of all work and supervising the whole, except, per- 
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properties, could cut practically every piece of wood 
needed to size and shape and in wholesale quantity. 

Each type of house was listed as needing so many 
pieces of each kind; these were labeled and bunched at 
the mill and carried to the building sites for the so-called 
carpenters to nail in place, the required pieces being hand- 
ed to them by attendants, who received them from the 
distributors in logical order. 

What wonder if a house could be framed in a day and 
be boarded in in three, the concrete or rubble foundations 
being sometimes placed simultaneously, though usually in 
advance. 

Plumbing, cut and largely fitted in the shop, needed 
little but assembling in the house, and thus through all 
elements of construction. 

All this contributed to speed, and to just as good or 
better work, than in the time-honored system of individual 
fitting, cutting and joining, but it of course required in- 
telligent planning and exact mill work, with well-timed 
distribution and balance of erecting forces. 
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VIEWS OF UNITED STATES HOUSING CORPORATION PROJECT AT NEW LONDON, CONN. 
Left: Main entrance to project, Lincoln Ave., 80 Ft. wide with parked centre. Brick pavement on concrete foundation. Right: 


Street intersection, bituminous macadam pavement. 
of Oval Park in centre of view. 


haps, the actual erecting of the houses. He also conduct- 
ed, in large measure, negotiations with city officials and 
utility corporations. 

As a rule the projects constituted the development of a 
new section of a town or city, so that few great problems 
were involved, as good taste and practical service dictated 
conformity to the communities’ own standards. Still 
much latitude was allowable in house design and placing. 

The more prosaic yet all essential engineering features 
could not vary much when providing sewers, gas and wa- 
ter mains, light distribution, pavements, curbing, gutters, 
sidewalks, trees, hedges, shrubs, etc. 


Standard Plans 


One of the most important and interesting features of 
the whole work was the remarkable standardizing of util- 
ity plans and, to some extent, that of types of houses, yet 
to each committee of designers was given a large latitude, 
within limits of cost and suitablity to climate and soil. 

Taking the New London and Groton projects (having 
been immediately within the author’s purview) as a sam- 
ple, some four types of frame houses were adopted, yet by 
slight rearrangements ten different appearances were 
given, while the main construction details were alike. 

Very exact bills of materials were prepared and large 
detail plans made, so that the saw mills, erected on the 


Concrete sidewalks, curbs, gutters and inlet basins to storm sewers. Wall 


While all patriotically welcomed the armistice, many 
novel operations were nipped before reaching their full 
value, either for direct results or as object lessons. 

The New London Project 

The New London site was a typical Connecticut stony 
pasture area, with some swampy conditions; soil from 
clay to gravel, light and open, with a very generous dis- 
tribution of boulders and some ledge rock. 

Deep laid open-joint tile underdrains, leading into 
storm water sewers, relieved the swampy conditions; 8 
in. sanitary sewers conducted the house flow to the city’s 
main system. 

Standard cast iron water mains with hydrants gave do- 
mestic supply and fire protection. Lead services from 
mains to property lines discounted an early tearing up of 
streets. Gas supplied all houses with fuel for hot water 
and cooking; coal furnaces provided for heating; elec- 
tricity through wires on short poles on back property 
lines furnished light, and the poles also carried the neces- 
sary but exasperating telephone circuits. 

Shrubs and vines, turf and seeding, with barberry front 
hedges and trees along the streets, added the touches of 
completeness, not often found in housing developments, 
yet enhancing sales values much more than the original 
cost. 
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Good concrete sidewalks, monolithic concrete curbs and 
gutters and asphaltic macadam pavements rendered their 
respective services. 

Wire-cut lug Hillside brick on 6 in. concrete founda- 
tions were used for the heavier gradients. 

A charming oval parklet, suited to Fourth of July ora- 
tions, etc., and a parked center to the main entrance 
street, gave evidence of thought to the esthetic as well as 
to the practical. 

The two-family houses have well separated individual 
entrances, and fairly sound-tight fire walls divide the two 
structures, so to considerable extent the advantages of 
single homes have been secured. Individual utility serv- 
ices were provided and abundant property goes with each 
half building to render divided ownership, as well as oc- 
cupancy, satisfactory. 

The time may come, however, when Mrs. Jones will 
want her house painted purple and Mrs. Smith hers an 
orange red, but long before that day the Housing Corpo- 
ration anticipates through sales to be free from further 
responsibility. Perhaps city ordinances may then be 
needed to control the harmony of color, as well as 
tempers. 

Engineering Costs on Housing Developments 

In the issue of Feb. 5, 1920, the Engineering News- 
Record published an interesting letter from the present 
engineer-manager of the United States Housing Corpo- 
ration, giving some facts, in part answer to certain ex- 
parte and very unfair criticisms by a Senate investigating 
committee. The following concerning engineering costs 
of the 24 completed projects may well be quoted: 

“The first column is the percentage of engineering costs 
for engineering service on utilities alone; the second col- 
umn is the percentage of all engineering costs to the value 
of all work performed by engineers. 

“The percentage of fees overhead for the engineer 
or engineering firm was less than 1 per cent. of the cost of 
the utilities.” 

Total—All 


Utilities Engineering Costs 
Project Per Cent. (1) Per Cent. (2) 
EEE EE, asc itacccnevenaswes 6.537 10.89 
eee GO ot cisaceedeencenea® 10.80 18.00 
i Dh ssadeetacnenereeen en ee 4.23 7.05 
OR, Te. ciscteaenaewewaies 1.248 2.08 
Bridgeport, Conn. (a) ....-...ee- 6.6 11.00 
Bridgeport, Conn. (b) .....-.....-- 7.2 12.00 
eh Ts Cas acocvsvessees 7.2 12.00 
mre CHEASE), PR. cccvccccvcsvscees 4.02 6.7 
ee ere 3.114 5.19 
DEG DEORE. BOEe Kencceceinseene 2.4 4.00 
OO” Se eee ee 3.936 6.56 
New Brunswick, N. J. ......+..:+ 3.048 5.08 
Ow TOE, COBR. coc ccvetccese 3.18 5.3 
NS SS errr rrr. 2.028 3.38 
minagara Valle, NW. FT. ccevccvcsoes 3.39 5.65 
Ce, CO ber ecendecdecenecees 4.98 8.3 
(0 A SR reer eer 4.38 7.3 
Te SS 2 SP TeP Cee Tee ere 0.0665 0.1094 
CE, RONG oes cons tesnecteeess 2.616 4.36 
CO B. dassnceascnsesenss 5.274 8.79 
Pe Me cok cbe wad aha eben eee 3.054 5.09 
i ig pag duh We eee 2.268 3.78 
Wreeeeeeey, COM. cc ccciesiseases 2.994 4.89 
WeetereOw, Tes Be. cicdecccceccess 3.33 5.55 


A few illustrations from the New London project may 
he taken as fairly typical of the results generally secured 
in these noteworthy developments. 


Some Var Time Lessons Applicable to Peace Times 

What the financial side may have been has but little 
weight, for the conditions were those of “war,” not 
“ ” . rs learned a | and ck p e . ° 
peace.” Contractors learned a lot, and skilled labor may 
well, too, absorb the lesson that need for the niceties of 
experience is fast passing, so that when normal demand 
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and supply bring their equalities once more, as prevail 
they will, those who now demand unreasonable return will 
be dropped into the discard. 

Good workmen will always be needed and wanted, but 
only those who will give the equivalent in value of service 
rendered for the fat pay envelope to which they will then 
be entitled. 

One of the conditions, disgraceful to labor classes as a 
whole, has been the unreasonable demands made and un- 
der stress granted for pay far beyond the worth of the 
work done. 

The sizes of houses should naturally vary, but five or 
six rooms of moderate size and bath, with a good light 
cellar and a ventilated attic or air space, will probably 
fill the average requirements. The plans should be such, 
however, that an extra room or two could be added later 
without marring either symmetry or convenient use of the 
original part. 

Materials used for such housing work are usually of 
but local importance, but to insure successful projects 
they must be mixed with good brains. 

The public has had a chance to learn that tasteful de- 
sign and attractive settings may be accompanied with 
economy of material and labor, provided intelligent fore- 
thought prevails, with combined judgment of architect, 
engineer, builder and financier. 

The other great controlling factor in housing projects, 


granted of course the demand for houses, is that of trans- , 


portation, and upon its solution will depend very largely 
in any given locality the success or failure of the enter- 
prise in meeting the need for homes for working classes, 
not simply abiding places. 

Access to schools, churches, places of amusement, shops, 
etc., must be easy and cheap, as well as to take the mini- 
mum of time between home and working place. 

For the best of health these homes must be out of the 
congested portion of cities, but with good roads, exten- 
sion of cheap transportation, provision of all utilities, etc. 
There is no good reason why the cramped city tenement 
may not almost disappear, except in the larger cities; a 
result devoutly to be wished. 

If, however, one of the war lessons is well learned, 
working bipeds will be more and more considered as 
human beings, with instincts and ambitions very much 
like other people, and there is really some hope of that 
accomplishment. 

Individual property owners cannot do much; it will 
take organized capital or great corporations or even cities 
to solve the problem effectively on a large scale. With 
the city planning so popular these days it is but a step 
further in socialistic activity to carry out the plans and 
actually build up cottage districts, not with the idea of 
becoming the permanent landlord, but to give the advan- 
tage to would-be property owners of mass construction on 
well considered lines. 

To the engineer comes more and more the responsibility 
for civic adjustments ; to his broad understanding of eco- 
nomic problems and his practical application of sound 
principles, the public is learning to look for guidance. His 
is the balancing decision between capital and labor ; his in- 
tegrity is trusted, albeit somewhat feared, by the poli- 
ticians. 

Without in any way belittling the splendid united ef- 
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forts of others, the engineer won the World War, and it 
is to his grasp of the great work of reconstruction and 
reorganization that policies of right must be adapted and 
the lessons learned at such great cost be applied to meet 
the needs of the thousands crying houses, more houses 
and still more houses. 











SOME DETAILS OF CONCRETE PAVEMENT 
CONSTRUCTION IN LAKEWOOD, OHIO 








By E. A. Fisher, City Engineer, Lakewood, Ohio 


The City of Lakewood, Ohio, has constructed a few 
streets of two course reinforced concrete. The base 
course is 5 ins. of concrete 1:21% :4, on this is placed re- 
inforcing metal weighing 42 lbs. per 100 sq. ft. and a 2-in. 
wearing course of granite concrete 1:14%4:2%. The curb 
is monolithic, built with 414-in. radius where the curb 
joins the pavement. This is to save automobile tires and 
to improve the appearance of the street. 

Transverse expansion joints 4% in. thick were placed 
36 ft. apart in clay streets and 50 ft. apart in sand streets. 


It was found that the action of expansion and contraction 
was no respecter of expansion joints but that some slabs 
cracked ‘between joints and while there was sufficient 
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DETAIL OF NIGHT JOINT FOR REINFORCED CON- 
CRETE PAVEMENT WITHOUT TRANSVERSE EXPAN- 
SION JOINTS, LAKEWOOD, OHIO. 


metal to prevent the serious opening up of these cracks 
the question of the added expense of installing expansion 
joints was discussed and it was concluded to omit them. 
This was done. In the newer pavements transverse 
cracks have developed but are no more serious than those 
in streets where expansion joints are used. The omission 
has simplified the work of getting a smooth continuous 
surface and has improved the appearance of the street 
and really given a better pavement. 

When the change was made the matter of a night joint 
demanded attention and was solved as shown by ‘the 
sketch. 

A vertical joint was left at night by placing a 2x4-in. 
plank across the street underneath which protruded a 4-ft. 
section of reinforcing wire mesh, 2 ft. beyond this plank 
the other 2 ft. being imbedded in the last batch of con- 
crete laid. The upper reinforcement was also allowed to 
protrude about 2 ft. To secure the granite concrete wear- 
ing surface, a 2x2-in. strip was placed across the street 
on top of the upper reinforcement and both pieces of 
wood securely staked. 


On the following morning the planks were removed, 
the old concrete was carefully cleaned and dusted with 


MUNICIPAL AND COUNTY ENGINEERING 








107 


neat cement and fresh’ concrete carefully placed against 
the old work and the day’s work continued. 

We found later that a very fine hair crack followed 
this joint but this double reinforcement prevented it 
opening up. 

The success of this method has lead to the abandon- 
ment of transverse expansion joints for city streets. It 
is conceivable that in long highways it would be neces- 
sary to put in liberal expansion joints at every change of 
direction, i. e., at the point of curve and point of tangent 
of both horizontal and vertical curves and at long inter- 
vals on long tangents. It is probably better to provide a 
place for expansion to get in its destructive work and 
watch it, than to have it occur at numerous and un-pre- 
determined places. No one thinks of placing transverse 
expansion joints in monolithic brick pavements, and why 
in monolithic concrete pavements ? 











OPERATING EXPERIENCES WITH IMHOFF 
SEWAGE TANKS 








By W. G. Kirchoffer, Sanitary and Hydraulic Engineer, 
22 N, Carroll St., Madison, Wis. 

About ten years ago when it was announced in the 
engineering journals that Dr. Imhoff of Essen, Ger- 
many, had designed and patented a new type of sew- 
age digestion tank that had proved efficient, the news 
was enthusiastically received by most all of the sani- 
tary engineers of this country. 

Very soon Imhoff, or two story tanks, as they were 
sometimes called, became very popular as a means of 
the first stage in the treatment of raw sewage. I, like 
many other engineers, based my faith on the printed 
words of Dr. Imhoff and his colleagues and launched 
forth to adopt the new scheme as a cure-all for the 
shortcomings of the old septic tank. 


Tank Fails With Creamery Waste 

The first use I made of the Imhoff tank was for the 
waste from a small creamery. ‘The design looked so 
promising to the State Board of Health of Wisconsin, 
that they published a bulletin on the use of this type 
of tank for creameries and gave general instructions 
for its design and installation. It soon developed, how- 
ever, that this design was not adapted for this sort of 
waste, as nearly all of the solids came to the surface 
instead of settling to the lower chamber. In fact the 
tank would work better with the flow directed into 
the lower chamber and allow the scum to collect ‘on 
the upper one. 

Three Municipal Tanks 

Just about that time I was called upon to design 
three or more sewage tanks for municipalities so that 
there was no opportunity to install one and watch its 
operation and form an opinion as to its feasibility be- 
fore designing the others. 

My first tanks were installed at Elkhorn, Waupun 
and Whitewater, Wis. All of these had concrete coy- 
ers as the city officials were opposed ta open tanks and 
did not want to go to the expense of housing them. 
The designs were based on the illustrations and data 
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given in the engineering journals and catalogs of Dr. 
Imhoff’s agents in this country. 

These designs were submitted to the agent of Dr. 
Imhoff for his approval which was granted without 
modification. It, therefore, could not be said that a 
proper design had not been carried out. 


Trouble in Drawing off Sludge 

Several plants had been completed before trouble be- 
gan. Detailed instructions were given to the opera- 
tors of each tank as to drawing off sludge and scum, 
cleaning sludge beds, etc. Our first troubles were not- 
ed at the city of Waupun where we found that it was 
next to impossible to get any sludge to pass off through 
the sludge pipe onto the sludge bed. Black putresc- 
ible liquid would come, but nothing else. After sev- 
eral attempts the city officials got disheartened and 
quit the job. 

In the next few designs I attempted to correct this 
difficulty by leaving off the concrete cover and making 
the sludge pipe large in diameter, straight and as 
short as possible. Tanks were constructed at Mt. 
Horeb, Monticello, Denmark and Waukesha, Wis., in- 
corporating the above suggestions. 

However, the difficulty still continued, sludge would 
persist in accumulating on the surface of the upper 
chamber, with little or none coming out of the sludge 
pipe. If the period between attempts at drawing off 
sludge was several months, the pipe would appear to 
be clogged. 

At Waukesha the difficulty was somewhat remedied 
by skimming the scum off every two weeks and pump- 
ing the sludge (black liquid) from the lower story 
each month. The effluent from all of these plants was 
never very clear, it was always of a milky color, and 
would soon become putrescible if allowed to accumu- 
late along the banks of the streams into which it was 
discharged. 

Modifications in Design 

At the Southern Home for Feeble Minded, Union 
Grove, Wis., the design was again modified by using 
a sludge well or chimney which extended from the 
bottom of the tank to the surface and from which a 
10 in. horizontal sludge pipe was laid to the sludge 
bed. ‘The plant was slow in being constructed (con- 
vict labor) so in the meantime other experiences were 
had before its completion. The city of Ripon has had 
a sewage treatment plant for about 2U years, consist- 
ing of a coarse horizontal screen located over a small 
detritus pit and three sand filters of about one acre in 
total area. The average daily flow was estimated at 
345,000 gals. per day. ‘This plant had given fairly good 
results for many years, but in the last few years the 
capacity was not sufficient. The sewage at Ripon is 
a typical domestic sewage with a sinall amount of 
woolen mill waste and creamery waste. 

It was sought to increase the capacity of the filters 
by removing a greater percentage of the settleable sol- 
ids by the construction of a treatment tank. Although 


the Imhoff tanks previously constructed had not given 
the best of satisfaction, it was thought that these diffi- 
culties could be largely overcome by modifying the 
That is to say, it was as- 


construction of details. 
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sumed that the principle on which the Imhoff tank 
Was supposed to operate, was correct, but that the 
difficulties lay principally in the manner of construc- 
tion and possibly some neglect on the part of the op- 
erators. 

This plant was designed along somewhat different 
lines than any of those previously designed by me 
or those that I had seen elsewhere. ‘To avoid the 
somewhat complicated construction necessary to re- 
verse the flow periodically, the sewage was delivered 
to the tank at the middle of one side of the tank by 
means of a large shallow trough with a narrow slot in 
the bottom of the same. The flow through the upper 
chamber was to take place in both directions around 
the tank and pass from the tank on the opposite side 
in a similar trough. The tank was provided with two 
sludge wells, and two pipes and one gas vent. This 
design gave a relatively large surface to the upper 
chamber with a comparatively small space above the 
sludge chamber as was common in the earlier designs. 
The plant was put in operation in the early part of 
December, 1918, and one attempt to draw off sludge 
was made before cold weather set in. This was fairly 
successful from the standpoint of operation, but, of 
course, the sludge was. not thoroughly digested by 
this time. 


A sectional wooden cover was placed over the tank 
and it was allowed to operate without interruption un- 
til spring (about April 1st), when the covers were re- 
moved and an inspection made. It was found that 
there was sludge and scum on the surtace of the upper 
tank to a depth of 3 ft. or more. Sludge had also 
risen into the sludge wells and gas vent to an unknown 
depth. An attempt was made to draw off sludge from 
the lower chamber but none came to amount to any- 
thing, only black liquid as had also been found in all 
of the other tanks. In a day or so the gas vent began 
to foam and run over into the upper story. The opera- 
tor then attempted to clean the tank and took 976 
wheelbarrows full of sludge from the surface of the 
upper story. The filter beds were not taking the efflu- 
ent, but were clogging badly and when allowed to 
dry out, a thick leathery deposit was found on the sur- 
face of the beds. I made an inspection of the plant, 
and although 976 wheelbarrows-full of sludge had been 
removed there still remained 12 to 18 ins. of floating 
sludge on the surfacé of the upper chamber and in 
the gas vent. In the upper part of the lower story the 
sludge was 16 ft. or more thick. 


All of my previous remedies for Imhoff tank diffi- 
culties had apparently failed. 


Raw Sewage Discharged Into Lower Story of Tank 


To show why I now took the course I did, I must 
go back about a year to the winter of 1917-18 which 
[ spent in Florida. While there I designed and built 
a sewage treatment plant for my winter home. This 
tank was designed similar to an Imhoff tank, but I 
did just what was contrary to the very principle which 
Imhoff laid down for the patent. I discharged the raw 
sewage into the lower story of the tank and contrary 
to all theory this tank gave most excellent results. The 
effluent was clear and readily absorbed in the under- 
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ground filter which I had provided. I have had this 
design in mind for a considerable time but did not 
like to experiment on others so did it on myself. 
Upon my return to Wisconsin, I modified the de- 
sign of the tank at the Southern Wisconsin Home for 
Feeble-Minded, which had not been completed, so as 
to direct the raw sewage into the lower story or sludge 
chamber. I placed a crosswall in this chamber so that 
the flow had to take place upward through the slots 
into the upper chamber, thence longitudinally through 
the upper chamber to the outlet. Any settleable sol- 
ids brought up with the sewage could settle out and 
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close the slots in the bottom of the inlet trough and 
cut an opening so as to allow the raw sewage to enter 
the gas vent. This he did very quickly and in three 
or four days the sludge in the gas vent and over the 
surface of the upper story began to disappear. The 
gas vent, although converted into an inlet, still acts 
as a gas vent, but more so than under the former meth- 
od of operation. 

The filters began to show signs of working more 
freely and inside of two weeks the sludge at the top 
of the tank was reduced to a layer of 3 to 4 ins. thick. 
On opening the sludge valves, large quantities of 
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DETAILS OF SEWAGE DISPOSAL PLANT AT VIROQUA, WIS., SHOWING INLET INTO LOWER COMPARTMENT. 


slide down into the second compartment of the sludge 
chamber. 

The tank, after being in operation for about three 
months, was inspected and the effluent was found to 
be clear but with a very slight odor. There was no 
scum on the upper story or in the gas vent. The 
sludge |valve was opened and a small quantity of 
sludge came freely, which was followed by black wa- 
ter. This plant has*continued to give good results 
ever since it was started. 

A similar tank has been constructed and recently 
put in operation for the village of Union Grove, near 
by. 

Returning again to the consideration of the trou- 
bles at Ripon, I could not very well reconstruct this 
tank so as to make it like this one at the Southern 
Wisconsin Home without a good deal of delay and 
expense. i, therefore, instructed the city engineer to 


sludge were discharged on to the beds. This dried 
quite readily and was not objectionable to handle. The 
leather-like mat on the filter did not form, and they 
operated better than they ever had on fresh sewage. 
The plant has continued to operate satisfactorily to 
the present time. 

No chemical analyses of the effluent of any of these 
plants were made so that any conclusiuns to be drawn 
from this experience must be based on operating re- 
sults. 

At Lake Geneva, Wisc., a chemist had recommended 
the construction of an Imhoff tank and the officials of 
the State Board of Health were about to indorse it. 
Mr. Skeels, city engineer, is a personal friend of mine 
so he called me in consultation. I advised against the 
Imhoff tank and took Mr. Skeels and the Mayor to 
the Southern Wisconsin Home and showed them the 
new type of tank. They were finally convinced that 


110 


the new type was preferable and a plaut was designed 
by Mr. Skeels which is very similar to the plant at 
the Southern Wisconsin Home. He writes me that 
it is giving satisfactory results. 

The operating results of the plants of earlier de- 
signs still continue to be as bad as ever. The only 
one working at all satisfactorily is at Elkhorn. Even 
here the effluent has a stronger odor than that of the 
modified tanks. 

I will not attempt to discuss in this paper the chem- 
ical and biological changes that must take place in 
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much more readily digested by discharging the raw 
sewage into the sludge chamber than into the sedi- 
mentation chamber, and that foaming of the gas vents 
is prevented. The Imhoff tank was supposed to sepa- 
rate the solids from the liquids and pass them to the 
bottom of the tank for digestion. Why not put them 
there at the start and let the liquid rise and flow out 
rather than attempt to settle the solids? Many of these 
solids contain oil and grease which will float more 
readily than sink. Those that do settle soon become 
charged with gas and rise again to the surface where 
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DETAILS OF SEWAGE DISPOSAL PLANT 


AT VIROQUA, WIS., SHOWING SEDIMENTATION TANK AT END OF SPRINKL- 


ING FILTER AND THE DISPOSAL OF EFFLUENT BY PERCOLATION INTO DRY DRILL HOLE. 


tanks of this design. It is quite evident that whatever 
they are, the operating results are much more satis- 
factory than they were with the regular Imhoff design. 

In these examples at least, it is shown that the efflu- 
ent although it may be more putrescible than from a 
properly operated Imhoff tank, is handled by the fil- 
ters more readily than the effluent from the plain 
Imhoff tank. 


Recommends Discharging Raw Sewage Into Sludge 
Chamber 


These experiences have taught that sludge can be 


Imhoff tank designs may be ap- 
plicable to the conditions in Germany where there may 
be only slight amounts of grease and oils present or 
where the sewage is very stale, but according to my 


they often remain. 


experience they are not adapted to the conditions in 
where the sewage is fresh and contains 
greasy matters. 


Wisconsin, 


The foregoing paper by Mr. Kirchoffer was present- 
ed at the 1920 annual meeting of the Illinois Society 
of Engineers. 
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HIGHWAY ENGINEERING AS A CAREER 








By A. N. Johnson, Consulting Highway Engineer, Port- 
land Cement Association, 111 West Washington 
Street, Chicago 


The primary object of this address is to interest en- 
gineers in highway engineering as a career. It will be 
my purpose to review briefly some of the underlying 
causes which make possible careers in highway engineer- 
ing; to present some statistics which, whether they are 
already known to you or not, I believe will have a new 
interest and significance when studied as to their relation 
to highway engineering. I shall also present an outline of 
a few of the problems involved and some of the research 
work that is being done toward their solution and a resume 
of the magnitude of highway improvements to be under- 
taken. 

Traffic Changes 

The wonderful change in the character of our highway 
traflic is a matter of common observation to all of us, a 
change which has taken place within but a very few 
years. While in 1900 there were not to exceed 10,000 
automobiles in the United States we have in 1919 upward 
of 7,000,000. When we consider that over 87% of all 
the motor vehicles in the world are in the United States 
it is easy to realize why the highway problem has become 
peculiarly of prime importance in this country. There 
are in the United States one motor vehicle to 16 inhabi- 
tants, or 2% cars per mile of road; in New Jersey 11.1 
cars per mile of road, in Rhode Island 16.2, in Massa- 
chusetts 10.4. In all Europe in 1917, by the last avail- 
able figures, there were 437,558 motor vehicles ; in France 
96,000, in Germany 75,000, in Great Britain 150,000, or 
a total in these three great countries of but 321,000, 
while in 1918 in New York there were 459,292, in Ohio 
412,775, in California 407,761, in Pennsylvania 394,186, 
and in Illinois 389,620; in each of those states a greater 
number than in all three of the great countries of Europe. 
There are 20 states in which the number of motor vehicles 
exceeds the number in France. There is little cause, there- 
fore, to wonder at the wonderful interest in highway im- 
provements in most parts of the United States. 

Motor vehicles now produce a revenue which, for the 
most part, is devoted to road improvements, amounting 
to about $50,000,000 a year. On the basis that each mo- 
tor vehicle travels on an average of 8,000 miles a year, 
and allowing an average of two horses to each horse- 
drawn vehicle, with an average of 600 miles a year, it 
will be found that our highways are used today as com- 
pared with 20 years ago about nine times as much; which 
is probably a very conservative estimate. 


Road Administrative Units Larger 

It has been found that our methods of administrating 
road funds that prevailed 15 or 20 years ago are totally 
inadequate to produce the highways that today’s traffic 
requires. The administrative unit, the townships and 
small counties, was too small; it was a neighborhood 
affair and the officials had neither capacity nor funds at 
their disposal to build the road systems and character of 
roads necessary to accommodate the public. We have 
seen develop, during this period, state highway depart- 
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ments in every state in the Union. It is not necessary 
here to trace the development of the work done by these 
departments more than to say that broadly the tendency is 
wholly toward the construction of a state system of roads, 
built and maintained primarily at state expense. A num- 
ber of states have, in a large measure, already completed 
York, Maryland, California, while Illinois, Pennsylvania, 
Michigan, Wisconsin, Delaware and some other states are 
actively engaged in building such systems. Bond issues 
have been voted or are being considered in very many 
other states for similar purposs. 
Large Sums Available for Highway Work 

We gain some idea of the magnitude of the highway 
building to be undertaken in this country when it is con- 
sidered that there was authorized during 1919 for expen- 
diture upon highways over $542,000,000. This total in- 
cludes county as well as state bond issues for road work 
and includes in some cases bond issues voted in the fall 
of 1918. The amounts in some of the states are as 
follows : 


PING acs si pubanietip eae cual $69,000,000 
CN by cance eked aa vee 59,000,000 
pe ee ee 52,000,000 
errr ae 72,000,000 
Ns cis-bixs credinwadradveneanth 80,000,000 
ic Neo Ma nhinwed eae tieNe 85,000,000 


In addition there are pending bond issues to be voted 
upon amounting to approximately $735,000,000. 

In a recent circular issued by the Bureau of Public 
Roads it was shown that the actual cash in hand to be ex- 
pended on road work in 1920 summarized as follows: 


3rought forward unfinished work 1919..... $165,000,000 
Funds available for state and county taxes, 

PIN 6 cn waleeua bken unease 273,000,000 
One-fifth of recent bond issues now available. 100,000,000 
Available from new bond issues to be voted 

on for 1919 and spring of 1920, together 

with unexpended balances of old bond is- 


DU od soc neh ane aes or heeeeeeanaoerae 100,000,000 
TS. kn owenskd ona Sheet eeaee $638,000,000 


The largest sum that has ever been spent for improved 
roads in this country was in 1916, when approximately 
$136,000,000 was expended, and in 1919 about $138,000,- 
000, so that it is seen the program for 1920 is four to five 
times as much as ever before undertaken, which means 
four to five times as much work, four to five times as 
much material, four to five times as many engineers, 
shipping facilities, labor supplies and contractors’ organ- 
zations. 

Some of the Problems Involved 


The character of the roads that are to be built has, be- 
cause of the necessity of changed traffic requirements, be- 
come much more expensive, although the first state roads 
built in Massachusetts cost from $8,000 to $10,000 per 
mile, many of them built for $5,000 and $6,000, we see 
today the average cost ranging from $35,000 to $50,000 
per mile. As the requirements of modern traffic increase 
the necessity for more expensively constructed roads, in 
even greater ratio the responsibility of the highway en- 
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gineer increases and his field of usefulness enlarges and 
becomes of increasing value to the public. 

As engineers you can sense the fact that there are 
many problems connected with the development of our 
highways that press for solution. ‘Whether it is a reflec- 
tion or not upon highway engineers now in service, it is 
a fact that there are no precise data by which today we 
can design a road. We do not even know the loads ‘and 
resulting stresses that modern traffic imposes upon our 
pavements. It is only within the past year that the United 
States Bureau of Public Roads has undertaken to ascer- 
tain exactly just what happens due to the passage of a 
loaded truck over a road surface, but it is gratifying to 
know that there is today under way a series of tests to 
determine these data and already some remarkable facts 
have been developed. 

Another line of investigation of utmost importance in 
the design of our road systems is to ascertain the oper- 
ating cost of our highways; that is, what does it cost to 
operate motor vehicles over our highways under varying 
conditions of grades and of surfaces? We know in gen- 
eral that over certain stretches of road we use much 
more gasoline than over others; that more power is con- 
sumed and that the operating cost is greater. 

A series of tests was conducted by the writer to inves- 
tigate the relative fuel cost over different types of road 
surfaces, all of which were more or less improved. The re- 
sult of these tests showed that, while over an earth road 
in fair condition a gallon of gasoline drove the trucks 5.78 
miles, over hard, smooth concrete surface the distance 
was 11.78, an increase of six miles more per gallon; that 
is, the difference in traction resistance between an earth 
road surface in fair condition and a hard, unyielding 
surface was one-half the amount of fuel consumed on 
the former. 

On a largely used road, the number of vehicles known, 
the fuel consumption can be closely estimated and re- 
quires no stretch of imagination to appreciate that on this 
item alone (gasoline) there would be warranted a very 
large investment to improve the surface to lessen trac- 
tional resistance. We have no information as to the 
cost of operating over grades, do not know today how 
much more we would be warranted in expending to re- 
duce a given grade so far as it affects the cost of operat- 
ing upon the highway. Operating cost, when it is ascer- 
tained, will unquestionably be found to be the chief ele- 
ment of expense, but it is not today considered in high- 
way design. Because this expense does not come out of 
the public treasury, but is contributed individually in 
small amounts by each of us who uses the highway, makes 
it no less a real item of cost that should be taken into 
consideration. 

Demand for Highway Engineers 

With the increasing amount of work to be done, the 
organizations of all state highway departments must be 
enlarged, and this is making greater demand for capable 
engineers. Universities and engineering schools should 
be made aware of the shortage of men trained for highway 
work, Young engineers should have brought to their at- 
tention the opportunity that lies open and they should 
keep in touch with highway work and be encouraged to 
apply their technical training to highway problems. 
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Highway Engineers’ Salaries Should Be Increased 


In closing I want to touch upon one activity that is 
very close to all of us; that is, salaries paid to engineers, 
particularly salaries paid engineers in state highway serv- 
ice. These engineers, as is the case with nearly all 
engineers in public service, together with engineering 
faculties, are today woefully underpaid. There has been 
an association formed known as the American Associa- 
tion of Engineers, not a technical organization, but formed 
to promote the welfare of the engineers. 

This association had compiled a recommendation for 
salaries for engineers in railroad service which has been 
submitted to the various railroad administrations and has 
proved a real help and assistance in revising the salaries 
of engineers in this service. Recently a committee of this 
society has prepared a similar recommendation for salaries 
for engineers in state highway service, and I have little 
doubt that the publicity that will be given these recom- 
mendations will go far toward making them effective. 
According to these recommendations, rodmen and chain- 
men, young men just out of college, are to receive $1,200 
to $1,500, with the expectation within a short time that 
this amount would be raised. Engineers who are in high- 
way service from two to three years should reasonably 
expect to receive $1,800 to $2,400. Positions requiring 
five or six years’ experience, acting as first assistant 
engineers in various divisions, to receive $3,600 to $5,000; 
division engineers or district engineers of a state, $5,000 
to $8,000, and state highway engineers, $8,000 to $15,000. 

Some have questioned the sanity of the public to vote 
such large sums for highway projects, but there is no 
evidence to show that the projects are larger than are 
required or than will be used. Our sanity is to be ques- 
tioned not because of our determination to build the 
roads that we need, but as to the means that may be em- 
ployed to spend these large sums. It would be insane to 
entrust these expenditures to incompetent hands. It rests 
with you and other men of education and understanding 
to see that a sane intent does not become an insane real- 
ization. 

The field of highway engineering offers many chances 
for useful and satisfying careers. The field is constantly 
enlarging and offers larger inducements than ever before. 


Acknowledgment 
|The foregoing address by Mr. Johnson was presented 
before the recent annual meeting of the Ohio Engineering 
Society. ] 











CONSTRUCTING ROADS FOR MOTOR 
TRUCK TRAFFIC 








By T. R. Agg, Professor of Highway Engineering, Iowa 
State College, Ames, Iowa 


In a broad sense, the construction of roads for mo- 
tor truck traffic involves the adopting of types of im- 
proved surfaces, based on appropriate economic con- 
siderations, financing by methods that will distribute 
the costs in an equitable manner and accomplishing 
the actual construction in accordance with accepted 
practice in high engineering, so far as practice has be- 
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come standard, and blazing the trail wherever research 
and experience indicates the possibility of improved 
methods. 


Economic Considerations 


Economic considerations of great complexity are in- 
volved in the selection of the type of improvement best 
suited for motor truck roads, but economics too often 
play no part in the selection. There propably are set- 
tled convictions in the minds of many engineers and 
there certainly are in the minds of many laymen, as 
to the best type of surface for the highway that is to 
be used by the motor truck. But accurate data bear- 
ing on the subject are almost entirely lacking in the 
records of American highway engineering. ‘The cost 
of transport on surfaces of various types has not been 
determined in a scientific manner, taking into account 
time, fuel costs and costs of vehicle maintenance. The 
cost for fuel on each of the more common types of 
surface is known to vary materially, but exact fig- 
ures have been determined in a comparatively few 
cases. ‘These considerations would be determining 
factors in those instances where the prices of several 
types of surface were nearly the same. 


Cost of Maintaining Road Surfaces 


Of greater importance than cost of maintenance of 
vehicle is the cost of maintenance of the roadway sur- 
face, or more properly, the annual cost of the road- 
way surface during its useful life. A study of the 
records of initial cost of road surfaces and of the cost 
of maintenance and the useful life of the surface, leads 
one into a maze of conflicting figures. Each set of 
data is vouched for by those responsible for its pro- 
mulgation, and yet all can not be given equal weight. 
There must be accumulated a comprehensive record 
of these costs, based on uniform methods of account- 
ing and reporting throughout the United States and 
accompanied by careful records of tonnage of traffic, 
before the engineer will have at hand sufficient data 
for the selection of the most economical type of road- 
way surface. Some State Highway Departments have 
made a start on such tabulations but the records are, 
as yet, too few to be of much use to the engineer. 


Sane Financing 


The financing of extensive surfacing projects in- 
volves very large sums of money and conditions dur- 
ing the past few years have been faverable to highway 
financing so that comparatively little difficulty is ex- 
perienced in obtaining money for road improvement. 
Looking to the future, however, it must be apparent 
that the completion of the projects now in contempla- 
tion in the United States will involve such enormous 
sums of money that a foundation of sane financing 
must be laid at the earliest possible moment. This is 
particularly true now that it is so generally recognized 
that an appreciable percentage of the highways of the 
nation must be constructed of such a character that 
they will be adequate for motor transport, of both 
high speed passenger vehicles and slower speed heavy 
freight vehicles. Construction of this character is 


costly, although the cost is probably far below the 
actual benefit to the communities traversed. 
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Assessing Costs According to Benefits 

It may be within the province of this paper to men- 
tion briefly some factors that can properly be consid- 
ered to have a bearing on the determination of a ra- 
tional system of financing state wide highway im- 
provements. 

It is believed that a system of financing that is in 
a general way based on distribution of cost according 
to benefits is justifiable and will be proof against 
claims of unjust discrimination in taxation for road 
improvement. The almost insurmountable difficulty 
lies in devising a means for determining’ where the 
benefits fall or the extent of the benefit in any direction. 


Community Benefit 

Probably no one questions that an area that is lib- 
erally served with railroad facilities derives therefrom 
a community benefit that may seem to be somewhat 
intangible yet is nevertheless real. The benefit be- 
comes apparent when such a community is compared 
with one not so favored. In the same way, the con- 
struction in any community of adequate highways of 
year-round serviceability for motor transport, confers 
a real benefit on that community. A part of the cost 
of such improvement might, therefore, properly and 
equitably be paid from general taxation in the district 
served. But the possibility of the district profitably 
utilizing the facility will vary greatly with the nature 
of the industries in the district and it is doubtful if 
any fixed percentage to be assessed as a general tax 
would be equitable for an area even as large as a 
state. Differences in assessed valuation of land would, 
however, tend to equalize taxation to a great extent 
even though the rate of taxation is uniform. 


Benefit to Agricultural Lands 


There is also a direct and tangible benefit conferred 
on agricultural land by the construction of improved 
roads contiguous thereto. Lands on good roads are 
worth more than those not so situatea and will actu- 
ally sell more readily and at a higher price. The land 
can actually be made to show better profits when lo- 
cated on a good road than when not so located, be- 
cause of the greater facility with which it can be 
operated. Therefore, a certain part of the cost of 
durable improvements can rationally and fairly be as- 
sessed against such lands. The percentage of the cost 
to be so assessed is not easily determined, but certainly 
should not in many cases exceed twenty-five per cent 
of the total cost. 


Benefit to Users of Highways 

It probably will be admitted that the most apparent 
and tangible benefit from road improvement accrues to 
those who actually travel the highways for business 
or pleasure and since about 95 per cent of the tonnage 
on the nation’s highways is made of various classes of 
motor vehicles, it follows that to them the benefit of 
improved roads is most apparent. The cost for fuel, 
for vehicle upkeep and the saving in time on improved 
roads are real and measurable benefits. Some tests of 
a preliminary nature were made at Ames to deter- 
mine the difference in gasoline consumption on vari- 
ous types of surface. While these were too few in 
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number to be conclusive, they indicated twenty per 
cent as the possible saving between an average earth 
or gravel road and a high class paved surface. This 
would mean a saving on motor operation in Iowa of 
upwards of three million dollars a year. It is equitable 
to require the owner of motor vehicles to contribute 
somewhat to the cost of the improvement of the high- 
ways and very largely to the cost uf maintenance. 
This has been recognized in recent legislation in sev- 
eral states. 

The amount that is added to the cost of a road be- 
cause it must accommodate motor truck traffic can hard- 
ly be taxed against other than owners of motor trucks 
and it would seem probable that in the future both 
trucks and passenger vehicles will be required to bear 
an increasing portion of the cost of road construction 
and maintenance. 

In the whole problem of highway finance, it is nec- 
essary to recognize that a roadway is being provided 
as a transportation facility that is not operated for 
direct income and the incentive to keep accurate ac- 
count of the use of the facility in order to place the 
cost where the benefit is realized is lacking. Never- 
theless, the great highway system desired by all pro- 
gressive citizens can never be fully completed and 
maintained unless the financing is placed on a sound 
economic basis. 

Engineer Lacks Data 

In the design of highways for motor transport the 
engineer is confronted with a problem for which he 
lacks some of the fundamental data for a complete 
solution. To begin with, he cannot predict with any 
assurance the size or weight of the vehicle for which 
he must provide, yet it is essential to an adequate de- 
sign to know the maximum load for which provisions 
must be made. It is for that reason that steps are be- 
ing taken, looking toward legal standards for the size 
and weight of motor vehicles. 

Neither does the engineer know a great deal about 
the supporting power of soils under road slabs or the 
structural strength of road slabs of various designs. 
In these matters experience affords some guide to the 
establishment of the proper design, but refinements 
of design that would lower the first cost, are entirely 
within the range of possibility. In this field some in- 
vestigations of great value have been completed, but 
much additional information is greatly needed. 

In the field of railway engineering the relation be- 
tween grade and curvature of the line and the cost 
of operation is fully established and when the tonnage 
of traffic is known, the justifiable expenditures for low- 
ering grades or eliminating curvature can be com- 
puted. In the highway field no such data have as yet 
been obtained and the design of grades and alignment 
of highways for motor transport is necessarily based 
on unsubstantiated assumptions. 

Highway Research 

It may be permissable to digress from the subject 
long enough to call attention to the recent organiza- 
tion by the Division of Engineering of the National Re- 
search Council of a National Program of Highway 
Research. The establishment of a scientific basis for 
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highway design is a prerequisite to the economical 
expenditure of the funds necessary to provide an ade- 
quate national highway system. The step taken by the 
National Research Council will, if properly supported, 
supply the needed data and every organization desir- 
ing to advance the highway movement should lend 
support to the Research Council in carrying out the 
ambitious program upon which it has embarked. 


Trend in Highway Design 

Notwithstanding the handicaps under which hign- 
way engineers have worked in the matter of funda- 
mental data, relative to the construction of road sur- 
faces for motor transport, very great progress has been 
made during the past five years. It may be pertinent 
to point out the trend in design at the present time. 

Widths—The standard double track width has been 
increased from 14 ft., the common width a few years 
ago, to I8 or 20 ft. The allowance per line of traffic 
has been increased from 8 ft. to 9 ft. The width pro- 
visions have become more liberal in that almost no 
single track roads are being considered for the main 
routes of travel and near populous ceuters, many sec- 
tions of three track road have been built. 

Alignment—Recognition is being given to the de- 
sirability of furnishing direct routes and shortening 
distances wherever possible. Pleasure traffic is not so 
much benefitted by this as is business traffic. On 
busy routes a saving of a mile in traveled distance 
between towns, represents in a year a very appreciable 
saving in time and in operating cost for the vehicle. 


Safety—Safety considerations have also entered into 
the design to a marked degree and dangerous sec- 
tions of road are béing eliminated by relocations or 
by extensive grading. The elimination of short radius 
curves and the superelevation of the paved surface on 
the curve are additional safety precautions that are 
being generally adopted. A great many railway grade 
crossings are being eliminated and where that is im- 
possible, suitable warning signs are being posted. 
Guard rails for protection on fills are standard for main 
highways. 

Surfacmg—The lessons of the past few years rela- 
tive to the disastrous results that follow covering up 
poorly drained subgrade have been unmistakable. It 
seems now to be recognized that even a rigid pavement 
cannot give maximum serviceability when placed on 
a poorly prepared earth subgrade. The trend is there- 
fore toward much more extensive and costly drainage 
work preliminary to the surfacing, but it is believed 
that money so expended adds very materially to the 
useful life of the wearing surface and isa justifiable 
expenditure. 

Heavy Slabs—In addition to the added care in the 
preparation of the earth foundation, heavier road slabs 
are being employed in many states and it is believed 
that this tendency is in the right direction. Wherever 
it is likely that truck traffic will develop, and appar- 
ently that is wherever roads are provided that will 
accommodate truck traffic, the accumulated experience 
of the past five years points clearly to the ultimate 
economy of heavy slabs. 


Smooth Surfaces—Increasing attention is being paid 
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to securing surfaces that are smooth, with a view to 
minimizing the effect of the impact of heavy loads. lf 
the road surface is even slightly uneven disastrous 
pounding occurs when the truck travels at normal 
speed. This is a cause of rapid deterioration to both 
truck and road surface. As time passes it may be ex- 
pected that the speed of freight vehicles will increase 
and while pnuematic tires will do a great deal to min- 
imize impact, every reasonable precaution must be 
taken to secure smoothness of wearing surface. 

Maintenance—A very general recognition is being 
given to the necessity for effective maintenance. No 
matter how admirable may have been the construction, 
a road surface subjected to motor truck traffic will not 
give a maximum of serviceability unless systematic 
and timely maintenance is provided. It will bear con- 
stant reiteration that nowhere is the old adage “A 
stitch in time saves nine,” more applicable than in 
highway maintenance. Patrol systems and the gang 
method have been developed to a high state of effi- 
ciency and the high degree of serviceability of a new 
road is maintained without marked depreciation for 
long periods of time. ‘Timely maintenance if carried 
out persistently for a period of years probably costs 
less than spasmodic efforts to make repairs at irregu- 
lar intervals and certainly continuous maintenance re- 
sults insthe greatest average serviceability. 

The foregoing is from the paper by Professor Agg, 
presented at the 1920 annual convention of the Na- 
tional highway Traffic Association. 











SURFACE TREATMENTS ON MACADAM AND 
GRAVEL 








By Philip P. Sharples, Manager, General Tarvia Dept., 
The Barrett Co., 17 Battery Place, New York City 


The advancing cost of paving has made questions of 
salvaging existing road structures of great importance. 
Paving costs have doubled for the cheaper types of road 
surfacing, but for the more expensive types the costs 
have trebled. On top of this interest rates are advancing 
so that looked at from an economic point of view the 
road engineer is justified in expending very considerable 
sums per annum to salvage old pavements. 

Forty thousand dollars per mile for a new pavement 
18 ft. wide is a conservative estimate for a pavement 
that formerly cost $15,000. Interest on this at 5% is 
$2,000 per year ; depreciation for a life of 20 years, $2,000 
per year. The maintenance on top of this would make 
the total $4,500 per year per mile, that could profitably 
be spent on an old pavement, provided it could be made to 
carry the traffic to the satisfaction of the public. 


Salvaging Old Pavements 


Surface treatments with bituminous materials form a, 
ready means for salvaging many types of pavement. Al- 
though only the treatment of macadam and gravel will be 
gone into in detail, it must not be forgotten that methods 
have been worked out for satisfactorily surface treating 
bituminous concrete, bituminous macadam, wood block, 
Portland cement concrete, and even under certain condi- 
tion of sheet asphalt and brick paving. 
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The knell of the macadam road has been sounded say 
some of the advocates of high-priced pavements, but the 
conservative engineer will still find in his scheme of pav- 
ing a place for plain macadam while he will be careful 
so to draw his specifications that surface treatments of 
bituminous materials may be applied effectively to the 
macadam. Macadam well built on good foundations when 
protected with surface treatments can still be relied upon 
to carry goodly numbers of vehicles. 


Some Causes of Resurfacing Failures 
Much of the dissatisfaction with surface treatments on 
macadam roads has arisen not through any fault of the 
system but on account of the attempt to salvage pave- 
ments that have gone so far that they could not be re- 


we 





BREAKING UP SURFACE TREATED FOR A NUMBER 
OF YEARS WITH COLD REFINED TAR AT YORK, 
MAINE, WITH BUFFALO-PITTS SCARIFIER. 


trieved by so simple a method, or where they were sub- 
jected to traffic that called for a heavier duty type of pave- 
ment. It was the engineer’s judgment that was at fault, 
not the method. It would be just as logical to condemn 
a dwelling house floor because it gave way when the 
dwelling was used for the storage of pig metal. 

The choice of the bitumen too has often been at fault. 
Dust-laying oils and raw tars have been confused with 
the more permanent refined tars and asphalts which alone 
will be considered here. Dust-layers simply weight the 
dust particles and prevent their blowing about. The 
heavier bitumens prevent dust by binding and protecting 
the road surface, either by penetration into the road crust 
or by forming protective mats of bitumen and stone upon 
the surface. 

Many of the old macadam pavements have worn thin 
or have ground up internally under traffic weights that 
they were not designed to carry. Obviously in theory, but 
seldom in practice, these old road crusts should be 
strengthened and drainage errors corrected before suc- 
cessful surface treatments can be expected. With soft 
rocks it may even be necessary to strengthen the crust by 
employing some of the modified penetration methods, 
using thé thinner tar or cut-back asphalts applied cold as 
practiced in Maryland and Wisconsin. 


Where new macadam is built, it should be so con- 
structed that surface treatments can be successfully ap- 
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plied soon after or even before the road is opened to traf- 
fic. The old tenets of good macadam construction are too 
well understood to dwell upon here. Suffice it to say 
that drainage and foundations should be good, that the 
design should be equal to the loads that are to be imposed, 
that the road should be built of good materials, properly 
rolled and properly filled and bonded. 


The Surface 


The surface must be given particular study. It must 
be remembered that the final surface proposed is a bitu- 
minous surface. The contour should be therefore not 
that of a macadam road but that of a bituminous road. 
A camber of one-fourth to three-eighths of an inch is 
plenty. A greater crown than this makes a slippery road. 

The material for the surface course should be carefully 
The stone should be as large as can be made to 
bond in place. For a soft stone, sizes grading from 3-in. 
down to 1%-in. are not too large. With trap rocks and 
hard stone, 34 to 2-in. may not be too small, if the pieces 
of different sizes are well graded. 

The kind and amount of bonding material are of great 
importance. Usually stone chips and stone dust of the 
same material as the stone used give the best results, but 
with soft limestones, a graded clean gravel from 34-in. 
down to %-in. often gives superior results if intelligently 
used. The aim should be thoroughly to fill the voids in the 
stone by flushing in the filler with alternate watering and 
rolling until the surface is solid. 

Extreme care should be observed to leave no layer or 
cake of screenings on top of the stone composing the sur- 
face. If any such layer remains it is often impossible to 
surface treat the road successfully. 

Clay and materials that produce slime should be re- 
ligiously avoided in the top course as they form emul- 
sions with bitumens and the coating sloughs off. 


chosen. 


The ageing of the macadam before it receives the bitu- 
minous treatment has of late years been the subject of 
much study. With the heavy mat coats, it is important 
that the macadam be thoroughly set up by aging before 
the application is made. The cementing value of the 
rocks used, the traffic and moisture conditions, are factors 
in the setting up process. Usually, six weeks to two 
months in the spring and summer are sufficient. Pave- 
ments finished in the fall may be carried through the win- 
ter by using calcium chloride, and then the bituminous 
treatment given as early-as practicable in the spring. 

If cut-back bitumens, applied cold, are used, it has been 
found possible greatly to shorten the aging before the 
application, and even if care is used, to apply the bitu- 
mens on completion of the road. With soft rocks, and 
rocks of low cementing value, new possibilities are indi- 
cated by these methods of early protection against auto- 
mobile traffic. 

The refined tars applied cold have given particularly 
satisfactory results in this field and even where subse- 
quent treatments have been made with asphalts, the first 
use of tar applied cold has been found advantageous. 


Whether a macadam road is old or new, it must be very 
thoroughly cleaned before surface treatments are applied. 
Brooming with steel wire rotary brooms followed by local 
hand work is good practice and care must be taken to 
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clean the pavement down to clean stone. Caked material 
or dust on the surface prevents the bitumen from pene- 
trating and from bonding onto the stone. Hot blanket’ 
coats require particularly thorough cleaning of the road. 
Sometimes a priming coat of cut-back bitumen applied 
cold helps in forming a bond. 


The Bituminous Material 


The choice of one bituminous material that can be used 
to solve all the surface treatment problems that arise is 
a manifest impossibility. The kind and grade of bitumen 
must be varied to suit the kind and the size of stone used 
in the road crust, to suit the expected volume and char- 
acter of traffic and its distribution through the seasons, 
and to suit the climatic conditions, and in the face of all 
these variants, a choice of material and method is more 
often controlled by the funds available. 

It pays to make a close study of local conditions and 
to get the benefit of the combined experience in any lo- 
cality. 

The amount and kind of cover for the bitumen offers 
just as interesting a field for study as the bituminous ma- 
terials themselves. The choice is often limited to what 
is available locally, but given a variety to choose from, 
little chance of mistake is made in choosing the hardest 
material possible and in using the largest sized particles 
that will be held on the road by the bitumen. The amount 
used should be the least possible to protect the surface 
from picking up under traffic. It is better to add more 
subsequently than to use too much at first. A big excess 
wastes bitumen and may even destroy the coating by 
furnishing mineral aggregate in excess of the binding 
power of the bitumen. 

Treatments of hot bitumens to be successful require 
good hard stone cover of the correct size. Unless this is 
used rolling and rutting are almost sure to occur. Stone 
as large as 34 to 1%-in. may sometimes be used to ad- 
vantage. 


As the cover and its application from a considerable 
part of the expense of surface treatment the economic 
cost factors should be thoroughly studied. Some bitu- 
mens require much more cover than others and some re- 
quire more expensive cover. As this extra cost may be in 
part offset by greater durability, the problem should be 
viewed from every angle. 


Re-Treatments 


Re-treatments call for special study as the conditions 
are essentially different from the first treatment. Usually 
little sweeping is required and the patching is a much 
easier matter or may even be deferred until after the ‘ 
treatment is applied. As a rule the quantity of bitumen 
required for re-treatment is much less than for the orig- 
inal treatment. The road is already saturated with 
bitumen and a renewal and enlivening of the surface is 
generally all that is required. A macadam which ab- 
sorbed a half gallon originally can usually be re-treated 
with a quarter gallon. In subsequent re-treatments the 
amount may be still further reduced to advantage. Thick- 
ening of the mat is in most cases to be avoided, as it leads 
to rolling and rutting of the surface. Sometimes the same 
end can be gained by using a thinner bituminous material 
applied very sparingly. 























Marcu, 1920. 


The care and maintenance of surface coatings requires 
careful thought to make it economical and effective. No 
surface treatment should ever be applied unless provision 
is made for taking care of the surface. The introduction 
of cold patching materials has made the care of surface 


treatments much easier. Much is gained by patching 
breaks and abrasions as soon as apparent. For this rea- 
son patrol maintenance is particularly effective in taking 
care of surface treatments. Equally good results may, 
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wearing course. All that can be expected of it is to sup- 
ply a protective coating that will conserve the surface 
from the abrasion of automobile traffic. Whether this 
coating is lasting or not depends wholely on the sustain- 
ing power of the structure. 

Even if they are not lasting these treatments may be 
economically justified. Gravel roads in the northern 
states, when well built and properly maintained, are 
never out of condition more than one month of the year, 

















VIEWS OF THE RETREATMENT OF MACADAM SURFACES. 
Top Row Left: Disruption of newly constructed plain macadam under automobile traffic at Peterborough, New Hampshire. 


Proper surface treatments prevent this trouble. Right: 


Road surface reshaped ready for retreatment at York, Maine. 


Bottom 


Row: Retreating surface at Boston, Mass., with sprayer mounted on Packard truck—Road after scarifying and retreatment at 


York, Maine. 


however, be obtained by gang maintenance with automo- 
bile equipment provided recurrent trips are frequent. 


Surface Treatment of Gravel Roads 


Surface treatment of gravel roads with anything more 
than dust-layers may be said to be more or less in the 
experimental state. The distinct successes measured in 
permanence to date have been on gravel roads that to all 
intents and purposes were macadam roads. In discussing 
the question, the term gravel must be distinctly defined. 
The term is applied to a great variety of materials of 
different sizes and mineral content. 

In addition to variations in the material, gravel roads 
are built under widely varying specifications. No lasting 
surface treatments on a gravel road are possible unless 
the road as constructed is capable of sustaining the traffic 
that goes upon it. A surface treatment cannot supply 


drainage, a foundation, a base, or a thick bituminous 


and that is in the spring when heavy hauling of any kind 
is usually out of the question in these districts. The lum- 
ber hauling is done on the snow and the crops are moved 
in the fall when the gravel road is at its best. The better 
road is hardly justified economically in many situations 
and yet something must be done to hold these roads 
against automobile traffic. 


If surface applications at a cost of $600 to $800 per 
year can take the place of an expenditure of $15,000 to 
$40,000 per mile, they certainly are economically justified 
since the yearly bill for interest, for amortization, for 
repair and renewal will be three to eight times the cost 
of surface treatments. The importance of intensive study 
and development in this field cannot be too much em- 
phasized. 


The untreated gravel roads of the glaciated states are 
of great economic. importance since they may be built at 
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a comparatively low cost and will sustain light traffic 
successfully. Traffic censuses on roads of this class show 
that they will take care of about 200 automobiles per day 
with the ordinary gravel maintenance methods of drag- 
ging and patrol. Beyond this traffic, the surface becomes 
loose and the disintegration of the surface becomes seri- 
ous. Dust-laying oils alleviate the dust nuisance, but the 
oil destroys the natural bond of the gravel and causes 
much potholing. 
Maine and New Hampshire Practice 

In Maine and New Hampshire a system has been 
worked out using cold refined tars that enable these roads 
to carry 2,000 to 3,000 automobiles per day through the 
summer season. For the winter and spring the road 
crusts may break up, but as the traffic on these roads at 
that time is extremely light, and not of a heavy loaded 
type, it militates little against the success of this type 
of road and the surface treatment. 

For the first treatment the road is dragged into good 
condition in the-spring, with addition of a new gravel, if 
necessary. Application of sufficient gravel to amount to 
more than 2 ins. should be made in the fall. After the 
road has dried out and hardened under traffic, it is swept 
with horse brooms and the first application of cold refined 
tar applied. This is allowed to soak in without cover. A 
second treatment is then given. This is left without cover 
for four to six hours of sunshine and then if any liquid 
remains on top, enough cover is used to blot up the 
excess. 

Patrol maintenance is given these roads and is neces- 
sary to maintain them economically. All bank gravels 
run uneven, so that dust pockets exist in these roads which 
sooner or later break out. The breaks are easily repaired 
with tar and gravel, if attended to immediately, but if 
neglected, spread and threaten the whole road. 

The roads may or may not break up in the spring, de- 
pending on the road and the weather. After hard winters, 
such as 1917-18 they.do not break. After open winters 
like 1918-19 the road usually breaks when the frost is 
coming out of the ground. In case the road does not 
break, it is shaped up and dragged back into. condition 
like an ordinary gravel road. In either case, a single re- 


treatment of % gal. per sq. yd. is usually sufficient to > put 


the road in good shape for the season’s traffic. 
Reshaping Roads 


If the road goes through several seasons without break- 
ing up, it is usually necessary to break it artificially as the 
road through frost action ‘and heavy traffic gradually 
loses its shape. A road roller with spikes in the wheels, 
a steam scarifier and a harrow are effective tools on this 
work. After the road is re-shaped, it is re-treated and 
maintained as before. However, as the gravel is stuck 
together in lumps, the road acts more like a macadam and 
will go a much longer period before it requires breaking 
a second time. 

Experiments in the South 

Similar experiments have been carried on in the south 
and southwest over a variety of gravels. Success has 
been dependent on the care taken in the selection and 
preparation of the original road and in the care taken with 
the treatments and their subsequent maintenance. These 


experiments have proved here as elsewhere the futility 
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of surface treatments over gravel and similar materials 
without provision being made for constant and intelligent 
maintenance. 

The absence of frost makes this treatment oftentimes 
in the south successful, where failure would be expected 
in the north. On the other hand, the high summer tem- 
peratures long continued, make it imperative to choose 
bitumens and methods which will eliminate as far as pos- 
sible tendency to roll and rut. The refined tars of the 
cold application type, at least for the priming coat, have 
been most successful. For the finishing coat, bitumens 
heavy enough to apply hot have given good results, if a 
cover composed of hard rock and sized up to 1-in. has 
been used. 

Surface treatments blend gradually into penetration 
work. It is hard to draw the distinction between a heavy 
surface treatment of hot bitumen, put on in two coatings, 
using large stone for cover and light resurfacing job by 
the layer method. From an engineering standpoint, the 
difference comes mainly in the end to be desired and the 
methods employed in doing the work. From a mental atti- 
tude, it is generally safer to figure on a real penetration 
job if heavy topping is aimed at, rather than to take the 
standpoint of a surface treatment. 

Work of any description that leads to real economy in 
road work, to the saving of past investments and to the 
rectification of past errors is of the utmost importance 
at the present time. Engineers are so busy with new con- 
struction problems that they are prone to forget that pres- 
ent economic conditions are such that the salvage of an 
old pavement in an economic manner is almost more im- 
portant than new construction. At present prices, it pays 
to save. If we lose sight of road economics in a wanton 
waste of public funds, there will be a day of reckoning. 
What is called for at the present time is economy and 
thrift in private and public work. No other course will 
lead us out of the present unstable conditions. 
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USE OF LABOR-SAVING DEVICES ON HIGH- 
WAY CONSTRUCTION 








By Richard Hopkins, Troy, N. Y. 

Jobs where the excavation exceeds 5,000 yds. per mile, 
and where a large proportion of thé hauls are long, will 
generally call for a steam shovel. Where hauls are short 
and cuts small scraper work will continue to hold first 
place. No grading job is complete without wheelers, 
drag scrapers, fresnos, and at least one road machine. 

Each of the three types of scrapers is more economical 
than either of the others under certain conditions, and for 
the small extra investment in plant it is foolish to be 
without at least a few of each one of the three kinds. 
Most contractors have in the past erred on the side of 
having their wheelers too large and their drag scrapers 
too small. The fresno of a 4 ft. width is the proper size 
for the avetage job. In case of shovel breakdown the 
teams can be put on scrapers until the shovel is repaired. 




















Marcu, 1920. 








The road scraper is the most maligned and the most neg- 

lected grading tool we have. A good operator is essen- 
tial, and with one much good finishing work can be done 
cheaper with the grader than by any other method. There 
is a big range of sizes available, so it is an easy matter to 
choose the one best suited to the particular job. 

It is advisable to carry rough grading and finished 
grading along together, as the latter can always be done 
more cheaply while the dirt is mellow. Specifications are 
growing more stringent in the matter of rolling in thin 
layers. This requires a big labor expense on the dump, 
especially with steam shovel work. A team on a 4 ft. 
fresno will take the place of six men on the dump and 
spread the dirt evenly for the roller. In this connection 
it is well to remember that aside from a steam roller 
nothing has been found that equals the compacting effect 
on a fill of horses tramping over it. 

The rotary grader has been on the market only a short 
time, but large capacity and cheap costs have been report- 
ed. It works rapidly in loam or gravel, and cuts accu- 
rately to grade. It also cuts old macadam readily, and a 
stone screening attachment can be provided if a con- 
tractor desires to save the old crushed stone. The old- 
time rooter plow and scarifier are tools that will always 
be used when a small amount of old macadam is encoun- 
tered. Most plow companies now make a heavy mold 
board plow with a narrow cut that is more successful in 
real hard pan than a rooter plow. 

In shallow cutting with a steam shovel in old macadam 
it will generally be found best and cheapest to cut a few 
inches below grade and dump every third or fourth dip- 
perful behind the shovel for the fine graders to bring the 
sub-grade back .to the correct elevation. Where a roller 
is fitted with a scarifier attachment it is sometimes found 
that a lot of expensive hand work can be saved by its use. 
It is recommended that where the sub-grading machine 
or planer is used between concrete forms a steam roller 
be used to pull it. The roller is necessary for rolling the 
sub-grade, and its use in pulling the planer dispenses with 
the need of providing a traction engine. 

Asphalt Roadway 

When the first penetration work was done the bitu- 
minous material came on the job in wooden barrels, was 
heated in a small kettle and poured on the stone with a 
small hand pot. The great bulk of material at present 
arrives in tank cars and is heated by steam. Motor and 
horse-drawn distributors are now on the market that ap- 
ply the hot bituminous material at a high and uniform 
pressure and thus get a good, even penetration. Auto 
truck distributors with a central station are now located 
in various parts of the country, and a number of these 
will make deliveries at as great a distance as forty miles 
from the central station. The last few years the use of 
low-pressure steam for heating has been largely discarded, 

-and high-pressure steam is being used on all new in- 
stallations. It is possible to use an old low-pressure boil- 
er and put a small super-heater between the boiler and the 
tank car and get fully as good results as are gotten with 
a high-pressure boiler. 
Concrete Roadway 

Material Dumped on Sub-Grade—By this method there 
is an average loss of about 5% on material, and where all 
the materials are high priced this becomes a very appre- 


MUNICIPAL AND COUNTY ENGINEERING 








119 






ciable item at the end of the job. Where material is kept 
a long way ahead of the mixer this material serves as a 
big stock pile placed where it is instantly available for the 
mixer. In these times of poor material deliveries this 
sub-grade method of storing finds many advocates be- 
cause it enables the contractor to keep the mixer running. 
It is not a bad plan to have a few small stock piles of 
sand and stone scattered at various points along the edge 
of the road so that if the material at the mixer begins to 
run a little shy a small amount of sand or stone can be 
brought in with a one-horse cart to meet this deficiency. 
The biggest disadvantage of stocking stone and sand on 
the sub-grade is that materials are hauled through fresh 
grading, and after a heavy storm it is difficult or impossi- 
ble to get through for a while. Also, after a heavy storm 
a motor truck loaded with material will have a churning 
effect upon the sub-grade. There are three methods of 
handling this material from the sub-grade to the mixer. 

Wheelbarrow Method—With wheelbarrows materials 
should be placed correctly so as to avoid both long wheel- 
ing and short wheeling. Short wheeling always makes a 
crowded and cluttered condition at the mixer and inter- 
feres with progress. All wheeling should be done on 
wooden runways. The mixer loader is a long conveying 
belt actuated by a gasoline engine. Above the belt are 
small hoppers into which the men shovel the material 
from the sub-grade. This does away with the wheelbar- 
rows, but not with the shovelers. One of these machines 
will save about five men. A self-propelling crane at the 
mixer will save about twelve men. With both the mixer 
loader and the crane the job is speeded up, and more 
batches per hour will be turned out than by the wheel- 
barrow method. 

A movable bin at the mixer with a loading attachment 
has been suggested, but this is open to the criticism that 
material arriving at the bin in motor trucks must come 
in a fairly constant stream, as the capacity of a bin would 
be only a few batches, and any delay in the transportation 
would mean a delay at the mixer. 

Batch Transfer—The batch transfer method saves from 
75 to 80 per cent. of the men at the mixer. It is generally 
used in connection with industrial railway haulage, and 
each batch containing the proper amount of cement, sand 
and stone in a box or a car is hoisted and dumped directly 
into the mixer. There can be no argument that this 
method results in less loss of material, avoids cutting of 
sub-grades and allows more working days per month for 
concreting than any other method thus far tried. The 
original scheme of operating entirely by industrial .truck 
requires a length of track equal to the distance from the 
unloading point to the farthest point of the job. 

Recently a plan, modified as to haulage, has been advo- 
cated by some manufacturers and contractors. It involves 
the use of 6,000 to 8,000 lin. ft. of track with the neces- 
sary switches, cars and locomotives. The concrete mixer 
is started at the point nearest the unloading station, and 
approximately the first mile or mile and a half of the road 
is built by the industrial haulage method entirely. The 
portion of the track nearest the railroad station is then 
taken up and moved ahead and a temporary stock pile is 
made, or bins are set up at a point approximately 4,000 ft. 
away from the railroad station. Material is hauled to this 
point over the finished concrete road in motor trucks, and 
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is then transferred to the batch boxes on the industrial 
railroad, and from this point on the regular batch trans- 
fer method is followed. When another mile of road is 
completed the position of the bins or stock pile is moved 
ahead to the farthest point of the concrete road which 
has had the necessary minimum time for curing. The 
application of this method results in the following : 

The industrial railway haul is very uniform; the num- 
ber of men required on trains and track remain the same, 
and the flexible part of the hauling is in the number of 
motor trucks used. The motor trucks can always be 
hired; they can work long hours and the hauling cost per 
ton mile over finished concrete roads is low where there 
is only a small delay in time in loading and unloading. 

The advocates of this method point out that while their 
costs include a second handling of material, their plant 
charges are very low compared with a regular system of 
industrial haulage. A contractor who has five miles of 
track to build five miles of road has half of his equip- 
ment idle when two and one-half miles of his road are 
completed, and 80 per cent. of his equipment idle when he 
has four miles of his road completed. This modified 
method possesses the same advantage as entire industrial 
haulage does in the matter of the grading, which is en- 
tirely away from the mixer and in no may interferes 
with it. 

Central Mixing Plant—Industrial engineers who are in 
the habit of placing thousands of yards of concrete from 
a central mixing plant are continually asking why a cen- 
tral plant is not used more in building concrete roads. A 
haul of four miles by motor truck or industrial railway is 
possible before the concrete takes its initial set. Where 
water from a municipal supply is available and there is 
ample yard room at this unloading switch, a central mix- 
ing plant can be fed from overhead bins and a surpris- 
ingly low labor charge and plant charge per yard of con- 
crete can be obtained. 

Unloading Methods—Wherever it is possible to do so, 
a trestle should be used for unloading. Frequently an 
existing trestle can be rented for a nominal amount and 
extended, if not already of large enough capacity. The 
economy of a short trestle is very much greater where the 
railroad ‘company provides frequent switching service. 
Where only one switch a day is provided a trestle might 
be of doubtful economy, while the same trestle with two 
or three switches a day would be a very profitable invest- 
ment. Bucket elevators run by gasoline engine and deliv- 
ering to overhead bins continue to be a popular method 
of unloading. They of course require double the switch 
room of any other method. With a short switch track 
frequent switching is a valuable help toward large daily 
capacity. 

With both a bucket elevator and a trestle, battleship 
cars work better than any other type, and these are more 
easily obtained during the summer season than gondolas. 
A locomotive crane with a clam-shell bucket can be used 
for direct loading, loading into overhead bins, loading onto 
a storage pile or onto a stock pile above a tunnel. 

Water Supply—In providing a water supply the essen- 
tial requisites are continuous service, ample supply and 
good pressure. Dual pumping plants are the best insur- 
ance for a continuous service. Where there is a point of 


high elevation near the road a storage tank of 1,500 to 
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3,000 gals. capacity is also a big help. Ample supply and 
good pressure cannot be maintained with a small pipe 
line. Inch and a half pipe should be used only on short 
lines with a heavy gravity head. The 2 in. pipe line is in 
almost universal use and is satisfactory where the line 
does not exceed one mile in length. 

Much better results on the average job will be obtained 
with a 2% in. pipe line. Its use will become increasingly 
popular as construction men begin to appreciate how many 
of their pumping troubles disappear when this larger line 
is put in service. Where sources of supply are a long 
distance apart, booster pumps are necessary to provide 
good pressure. 

In unloading bulk cement from a gondola car’a clam 
shell can be used. In unloading bag cement two-wheeled 
hand carts will save one or two men. 

Depreciation in Plant—Where a plant is assumed to 
have a life of five years, a great many people are charging 
off 20% yearly. A more correct way is to charge off 
about 40% the first year, 40% of the remainder the sec- 
ond year, 40% of the remainder the third year, and so on 
until the end of the five-year period. 
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THE MUNICIPAL CONTRACTOR AND FRE- 
QUENT INCONSISTENCIES MET WITH 
IN SPECIFICATIONS 








By Wm. C. Fraser, Civil Engineer and Contractor, 
707 Germania Life Bldg., St. Paul, Minn, 


The author of this paper served as City Engineer and 
Consulting Engineer for 15 years before he began to do 
contracting work, and some of the clauses of specifications 
quoted were prepared by the author while he was acting 
as a consulting engineer. I sometimes think that a con- 
sulting engineer should first act as a construction engineer 
or do contract work for himself before going into the 
business of consulting engineering, said Mr. Fraser in 
addressing the annual convention of the Minnesota. Sur- 
veyors’ and Engineers’ Society. 

Accurate and Complete Specifications 

In preparing specifications the engineer should prepare 
them from actual measurements and surveys and know 
that the quantities given are correct; that the plans and 
specifications and estimates show everything that will be 
needed to complete the work. If this cannot be ascer- 
tained the specifications should so state and contain a cost 
plus percentage clause allowing extras for unforseen ma- 
terial and labor needed. The engineer should not expect 
the contractor to bid on the quantities given and shown on 
the plans and then guess at what additional work he may 
see fit to require before he accepts the contract. 


Good Work Wanted 
The engineer should not expect the contractor to com- 
prehend what will be needed when he does not know him- 
self and the proper way to cover the unforeseen is to have 
it classed as extra and paid for at cost plus a percentage 
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for use of tools, superintendence and profit. The engi- 
neer should take the time necessary properly to prepare 
the plans and specifications and see that he is properly 
paid for doing so, for where: he guesses at the quantities 
of material needed and makes an incomplete survey, he 
only damages his own reputation and makes trouble for 
himself as well as the contractor. In the majority of 
cases the city councils wish to have the best kind of work 
done and are willing to pay for it and the engineer should 
see that they secure the best possible workmanship and 
material, and he is sure to have trouble if he does not 
so show and state in his plans and specifications. 


The Responsible Contractor 


A large majority of the contractors would rather do 
first-class work that is not only a monument to the engi- 
neer, but that will stand as a recommendation to the con- 
tractor. We all know that there are contractors who are 
only after the money that can be made out of the work 
and their only object is to get through with the contract, 
secure their money and let the engineer and City Council 
make the best of it. The engineer should see that con- 
tractors of that class are not allowed to secure any more 
work under their plans and specifications. This would 
encourage the contractor who is willing to do right by the 
engineer and in time there would be a better class of 
contractors bidding on work. It is almost impossible for 
a good contractor who wishes to do first-class work to 
compete with the contractor who cares nothing for his 
future standing and reputation. 

Estimates of Cost 


In submitting estimates, the engineer should know that 
they are reasonable and that the work can be done for 
the amount of his estimate. I have found by experience 
that in the majority of cases the engineer’s estimates have 
been too small for the work contemplated and when it 
came to letting the contract they could not do so for the 
reason that the amount of bonds voted was only about 
two-thirds of the money needed to do the work required. 
So the work either had to be dropped altogether of re- 
duced so as to come under the amount of money raised. 
This usually causes dissastisfaction among the residents 
and trouble for the City Council and a loss of faith in the 
ability of the engineer, while if the estimates are higher 
than the bids received the City Council and the citizens 
are pleased and instead of diminishing the work, which 
creates dissension and a damage to the plant, the work 
can be completed, or even extended, which might assist 
in satisfying some of the discontented citizens. 

Calling for Bids 

Before bids are asked the engineer should see that the 
plans are properly prepared, so that the City Council know 
just what they are going to have and how they are going 
to make payment for the work. Contractors should not 
be expected to bid on work and put up certified checks 
and agree to give a bond and sign contracts to do work, 
until they know the class of payments that are to be re- 
ceived and know that the payments will be made as 
called for in the contract and specifications. They should 
not be asked to go to the expense of attending lettings 
unless the City Council know that they can let the con- 
tract if bids are satisfactory. 

When asking for bids the contractor should be required 
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to deposit with his bid a certified check as a guarantee 
that he will enter into a contract if the work is awarded 
to him and the certified check should be for a lump sum 
so that he will know before leaving home the amount of 
check necessary. 

Proposal Blanks 


The engineer should prepare proposal blanks for the 
bidders so that all bids will be made on the same basis. 
The proposal blanks should call for a lump sum bid and 
also for additions and deductions so that the city may 
have the right to increase or decrease the amount of the 
contract. These proposal blanks should be made as short 
as possible, also the contract, and there is no reason why 
what is put in the specifications should also be repeated 
in the bidding blank and in the contract. The bidding 
blank and contract should both refer to the specifications 
and the specifications should cover every thing necessary 
to be done. One or two pages should be sufficient for 
the bidding blank or contract, and the specifications on 
the ordinary job should not cover more than 15 or 20 
pages. 

Contractors’ Bonds 

The bond should require sureties satisfactory to the 
City Council and should not state that it is necessary to 
furnish a surety bond, for in a good many cases a per- 
sonal bond can be furnished which will save the city con- 
siderable money and would be more desirable than a 
surety bond. The present rate on bonds is 1% per cent. 
In many cases this is only a waste of money as the con- 
tractor is personally liable and his own guarantee is suffi- 
cient to cover all the work that he has under consideration. 
Where he is able to secure good and reliable personal 
bonds he should be allowed to do so. By having the clause 
in this form the reliable contractor may be able to secure 
a surety bond if he so wishes at a better rate. 


Progress Estimates 


In giving progress estimates, the percentage should be 
as high as possible and the contractor should receive not 
less than 85 or 90 per cent. of the amount of material 
furnished and work completed the first of each month, 
and there is no reason why more than 10 or 15 per cent. 
should be kept back as all contracts in Minnesota must 
be guaranteed by a bond equal to the amount of the con- 
tract and when you have this bond, why should it be 
necessary to hold back an exorbitant amount on the pay- 
ment of the work? This only curtails the amount of work 
the contractor is able to handle, makes it necessary for 
him to borrow more money on which he has to pay inter- 
est and eventually has to come out of the city. 


Up until three years ago the author of this paper, in 
bidding on work, never figured anything in for the cost 
of his bond, employers or public liability, but the rates 
have become so high in the past few years, that if a con- 
tractor failed to add these three items to his bid he would 
soon be put out of business. As stated before it costs the 
contractor must add 1% per cent. on the total contract 
from 2 to 2% per cent. for public liability and from 4 to 
10 per cent. for employer’s liability, so that you see the 
contractor must add 1 1/3 per cent. on the total contract 
and not less than 10 to 12 per cent. on his payroll to cover 
these contingencies alone. : 

The following are a few clauses frequently found in 
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specifications that make contracting very uncertain and 
where the same are in the specifications it is necessary for 
the contractors to add additional price to their bids: 

Clause 1—The contract price as above set. forth 
shall be the whole compensation when paid, to first 
party by second party for the laying and construction 
of said work as set forth in the said resolutions, plans, 
profiles, specifications and proposal made by the first 
party whether or not there be as much or more, or 
less labor, material, excavation or rock cut or other- 
wise than is estimated by the City Engineer has no 
bearing on the above contract price and does not af- 
fect it. 

Clause 2—The contractor assumes all risk of vari- 
ance in any computation or statement of amounts or 
quantities necessary to complete the work required by 
this contract, by whomsoever made, and agrees to 
furnish all labor and material of every description 
and fully to complete the said work in accordance 
with the plans and specifications and to the satisfac- 
tion and to the satisfaction of the Common Council 
for the price bid. 

Clause 3—The plans and specifications are in- 
tended as complete but should anything be omitted 
accidentally from the specifications, which is neces- 
sary to complete the work in accordance with the ap- 
parent intention of the engineer, it will be supplied 
by the contractor at no extra cost to the city. 

Clause 4—All work not herein or on the plans 
specified but which may be fairly implied or under- 
stood as included in this contract and any apparatus 
or appliances essential to the proper and convenient 
operation of the plant shall be supplied and installed 
without extra charge by the contractor and the engi- 
neer or his authorized agent shall be the judge of this. 

Clause 5—Any discrepancies in the plans and 
specifications shall be decided by using the best class 
of work or material. which any interpretation would 
admit. 

Clause 6—No claim for extra work or material 
shall be made or will be allowed except where ordered 
in writing and all such claims shall be presented 
monthly in writing within 15 days after the com- 
pletion of said work. 

Clause 7—Should any disagreement arise as to the 
true meaning of the drawings and specifications in 
any part, the decision of the engineer shall be final 
and conclusive. 

From advice I have received from attorneys a contrac- 
tor has the right to bid on the least quantities stated in 
the contract and specifications and contractors are en- 
titled to rescind a contract with the municipality for the 
construction of contract work where the contract was 
made under a mutual mistake, according to the Massachu- 
setts Supreme Court decision. “The estimates on which 
the contractors made their bid, made by an engineer em- 
ployed by the municipality and given to the contractors 
by it as correct, materially underestimated the amount of 
work to be done, and it was held that the contractor was 
not bound by them, notwithstanding the estimates were 
given in good faith, their inaccuracy unknown until after 
the contractors had begun work, and notwithstanding the 
contractors expressly covenanted to do the work ‘in strict 
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accordance with the maps, drawings, profiles, and speci- 
fications prepared therefor, all of which were to be con- 
sidered as part of the contract and to be construed there- 
with,’ and ‘that the amounts and quantities of materials 
and work as stated in the notice to bidders, governing the 
making of proposals, were approximate only.’ ” 

Clause 8—No work will be allowed to be laid in 
water and all work must be kept free from water 
until cement is set. 

Clause 9—The contractor shall, at his own expense 
pump or otherwise remove, any water which may 
exist in the trenches and shall form all dams or other 
work necessary to keep excavation clean of water 
during the progress of the work. 

Clause 10—In no case shall the sewers be’used as 
drains for water and the end of the sewer pipe shall 
be kept properly plugged during construction. 


In place of the above would it not be better to state 
that where water is encountered it will be allowed to drain 
off through the sewers as they are being constructed un- 
der the direction and approval of the engineer, and that 
upon completion of the work the contractor must see that 
all sewers are clean and in good order? I have known 
of cases where it would be impossible to construct sewers 
unless the water was allowed to run through the sewers 
as laid. In general if the contractor undertakes to pump 
the water out of the sewer ahead of the sewer pipe, he 
only disturbs the original foundation and is more likely 
to leave a place where there would be a settlement of the 
sewer than if the water was allowed to run through and 
the sewer pipe laid in the trench without disturbing the 
foundation. 

Clause 11—Although the engineer may specify cer- 
‘tain methods for constructing work in difficult cases, 
this will not relieve the contractor of the respon- 
sibility. 

If the engineer instructs the contractor how to do work 
and the specifications require that he follow the direction 
of the Engineer, why should this not relieve the contractor 
of the responsibility ? 

Clause 12—Where the material at the grade line 
appears not suitable for securing a firm and unyield- 
ing bearing, in the opinion of the engineer, the con- 
tractor shall excavate to such depth as he may be or- 
dered to do below the pipe line and replace the ex- 
cavated material with sand, gravel, timber or con- 
crete; timber or concrete if used will be paid for ex- 
tra. 

Why should the contractor not be paid for the sand or 
gravel as well as timber or concrete if used? I have had 
cases where I have been required to furnish sand and 
gravel under this clause for which I did not receive pay, 
while the proper thing to use was concrete but it would 
have been necessary for them to pay me for the use of 
concrete and they required me to use the gravel. 

Clause 14—Through marshy ground the excava- 
tion shall be carried at least 1 ft. below the grade 
line and lower if required in the opinion of the engi- 
neer and filled with sand and gravel. 

If this is done, why should not the contractor be allowed 
an extra as it is an unforeseen item? 

Clause 15—No bill will be allowed for material 
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left over on account of any of the above quantities 
being reduced during the progress of the work, nor 
will any extra be allowed for on account of any in- 
crease in above quantities. 


If a contractor is required to sign a contract for a cer- 
tain quantity of material and the material is left over, 
why should not the city be allowed to pay for this mate- 
rial, or on the other hand, if after a contractor has been 
awarded a contract and has ordered his material and the 
city makes additions and extensions, why should the con- 
tractor not receive an amount sufficient to make up for 
any additional costs in securing this material ? 

Clause 16—Where pipes are being laid the contrac- 
tor shall leave uncovered from 20 to 50 ft. of pipe so 
that the engineer may be able to inspect and test the 
grades and lines before any backfilling is permissible. 


I have found from experience that it is advisable to fill 
immediately over the pipe before the cement has set. I 
have been called on to inspect several jobs where there 
has been a lot of pipe cracked or broken after the con- 
struction of the sewers, and the reason for this was that 
the pipes were laid and left uncovered until the cement 
had set in the joints which made one continuous line of 
pipe and allowed no play in the joints, so that when they 
proceeded to fill the trench after the cement had set there 
was no chance for any give in the line of the sewer as the 
backfilling was being put in place. 

Clause 17—The successful bidder must sign the 
contract for the work to be done by him within ten 
days after the contract is awarded to him, and must 
begin work at any time fixed by the engineer for him 
to begin after ten days from the execution of the 
contract. He shall proceed with the work, prosecut- 
ing it with due diligence at such time and in such 
places with such force as the engineer may direct 
during the progress of the work and he must com- 
plete the work at or before the time fixed for its 
completion. Should the work under this agreement 
not be finished within the time specified, the con- 
tractor shall forfeit the sum of $25 per day for each 
and every day that shall elapse after the date fixed 
for completion. 

You can see that when one or more of the above clauses 
are put in the specifications it is a difficult matter and 
practically impossible for a contractor to figure or bid 
intelligently on the work for it becomes a guess instead 
of figuring and he can only tell what he is going to have 
to do when the work is completed and the only way he 
can come to a basis for a bid is to add a percentage for 
risks which would be sure to cover the unforeseen ob- 
structions and the engineer cannot expect to get close 
bids with such specifications and not only that, it bothers 
the contractor when he comes to secure bonds for the 
work and makes the bond cost more. 

There is generally enough risks to run on this kind of 
work without putting on additional risks that can as well 
be covered by percentage clauses. It is also asking con- 
siderable of a contractor to sign a contract with a large 
forfeiture clause in case he is not able to complete the 
work at a certain date when the quotations he receives 
on material are headed as follows: “All agreements 


contingent upon strikes, accidents or other causes be- 
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yond our control.” Would it not be well to insert this 
same clause in the specifications and eliminate as far as 
possible all uncertain clauses in the specifications and 
prepare them so that the contractor would be able to 
make a close and intelligent bid on the work and have the 
uncertain quantity covered by a special clause ‘giving 
cost plus a reasonable percentage for the use of tools 
and profits? 

City Councils want and should have first-class work 
and material and a contractor should see that he gets a 
price sufficient to enable him to do his work in the best 
possible manner and to furnish good material and not 
slight his work in any particular. He should do work 
that he can point to with pride and which will act as a 
recommendation for his ability and honesty. He should 
not criticize the plans and specifications at the time of 
the making of bids. If there are objectionable clauses he 
should refer to them in his proposal and when doing the 
work should try to get along with the engineer and City 
Council in the most agreeable manner. He should find 
out, before he bids, if there is anything in the plans and 
specifications that he does not understand and when he 
commences the work he should be ready and willing to 
act in conjunction with the engineer. They should work 
in harmony to secure the best results and accomplish 
good work and give to the city the best possible service 
for the money. 











PROPER CO-OPERATIVE RELATIONS BE- 
TWEEN HIGHWAY ENGINEERS 
AND CONTRACTORS 








By H. S. Mattimore, Engineer of Tests, Pennsylvania 
State Highway Department, Harrisburg, Pa. 


There are many serious problems confronting high- 
way officials at the present time. One of the main 
factors on which the accomplishment of this work 
depends is the securing of large reputable contractors 
to undertake construction of these highways. It is 
a pure business proposition with these companies, and 
there is no reason why they will not seek it providing 
the highway officials make it attractive. This does not 
necessarily mean exorbitant prices. Fair prices with 
fair treatment, and intelligent, clear specifications, with 
competent enforcement generally proves to be a great- 
er incentive than high prices and extensive delays, 
caused by incompetent inspection, indecision, and in- 
definite specifications, said Mr. Mattimore in address- 
ing the American Association of State Highway Off- 
cials. 

Just what do we mean by friendly relations between 
state and contractor? ‘Theoretically it is a relation 
between the engineer and the contractor where both 
parties have the same views regarding the performance 
of a contract, and where the work is accomplished 
with little or no friction during its progress. We will 
have to admit that such a relationship is a Utopian 
one. In the first place we have one party interested 
mainly for financial gain, while the other being the 
purchaser, or his representative, is naturally interested 
in seeing that the article paid for is in his judgment 
equal to that which was agreed to. 





124 MUNICIPAL AND COUNTY ENGINEERING 


I do not assume that as a class, contractors, although 
seeking financial gain, are not willing to live up to 
their agreement. In fact, I really think otherwise. 
With very few exceptions our modern contractor is 
a big business man anxious to do good work and main- 
tain friendly relations and thereby establish a good 
reputation. On the other hand, our engineers are fair 
minded, or at least try to be, and their decisions are 
influenced, only from the standpoint of obtaining what 
in their judgment is a good quality of work. 


Causes of Conflicts 

Now the causes of conflicts between the engineers 
and contractors are many and varied, bat broadly they 
can be summed up, as a difference in view point. This 
is bound to exist, so long as individuals are of differ- 
ent character and mind, and in fact the stronger the 
character the more the argument necessary to change 
the view point. Do not confuse this with ignorant 
stubbornness. We must be broad enough to realize, 
that there are many problems in highway work that 
have more than one correct solution. 

The highway official has full power to specify the 
character of work that the contractor must perform, 
and in justice to the State, he must see that this work 
is performed, according to these specifications. This 
is the source of many of the troubles arising during 
the progress of the work. The contract is taken by the 
contractor and he agrees to perform the necessary 
work in accordance with certain specifications. These 
specifications are written by the engineers and sup- 
posedly understood by the contractor. Now, is this 
latter always the case? Are all specifications clear? 
As an answer, consult articles in current numbers of 
engineering and contracting journals, also examine 
court records of State, versus contractor on highway 
cases. In the latter you will find judge, jury and 
many legal authorities are trying to interpret various 
clauses in specifications. ‘This, in itself, should con- 
vince us that the specifications must be clear. Make 
them concise if possible, but do not sacrifice clearness. 

Clear Specifications 

There is much to be said regarding specifications. 
In the first place they must not be a product of one 
mind. A real clear and concise specification, if writ- 
ten by an individual, should be done so only after 
ideas are obtained from men directly connected with 
the details of construction. Good practice must be 
adhered to and all methods must be described as defin- 
itely as possible. 


Do not specify better quality or more detail than 


you expect to obtain. We have all seen specifications 
with many paragraphs or phrases, which were appar- 
ently written to act as a club over the contractor. 
They were supposedly intended as an _ insurance 
against a dishonest contractor. Such an _ insurance 
leads to high bids, and large reputable contracting 
companies will hesitate before bidding under such 
specifications, and when they do bid, it will be high 
enough to play safe. 


Occasionally another type of specification is encount- 
ered which is so open and broad that it is dangerous. 
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I refer to specifications, which instead of definitely 
specifying qualities and describing methods, will call 
for work being done satisfactory to the engineers. This 
type is a survival of the days when the Chief Engineer 
or competent assistants could give much time to de- 
tails. I doubt if such specifications proved satisfactory 
even then. At any rate, in the present days they 
would be hazardous for both state and contractor. No 
man can satisfactorily handle all details in supervising 
the large amount of work being done at present, and 
much supervision has to be left to subordinates. It is 
a careless and unnecessary procedure to place the 
responsibility of deciding broad questions on men of 
limited experience. Furthermore, a reader of such 
specifications is impressed with the idea that the state 
presenting them was in ignorance of just what they 
did want. 

The main factors affecting the relationship between 
contractor and the state therefore might be enumer- 
ated as: First the type of specification under which 
the work is done, next the interpretation of these spe- 
cifications, and finally their enforcement. 


Interpretation of Specifications 

I have briefly discussed two general types of speci- 
fications to be avoided, and too much emphasis cannot 
be placed on these points. In order to play fair, the 
engineers or other officials responsible on the part of 
the state, must see that their specifications are clear 
in the fact that, methods are definitely stated, as far 
as practical to do so. If we expect tu avoid friction 
during the progress of the work, we must have a 
proper understanding of what is expected, and this 
information should be conveyed in the specifications. 
We cannot expect a better class of materials and work- 
manship than is available. If we call for this latter, 
the result will be, that if the contract is ever completed, 
we will find that we have not met the specification re- 
quirements, but will probably be faced with the fact 
that we paid the price for them. <A reputable con- 
tractor will take the specifications in good faith and 
assume they will be enforced. If they are impractical, 
or not properly enforced, the State is the loser, as a 
successful contractor’ prepares for the worst condition 
and bids accordingly. 

Now all specifications must be interpreted in many 
points, and as it is within their authority this is en- 
tirely controlled by the State representatives. The 
type of a man invested with this authority is a large 
factor in determining relationship with the contractor, 
and also has a great influence on future prices. A 
broad minded man of experience insists upon an ex- 
cellent quality of work, but he is reasonable enough 
not to insist on this being obtained the most expens- 
ive way. 

The Inspector 

A certain amount of responsibility and some author- 
ity has to be given to the inspector of the contract. 
The experience of this man and his general type has 
a great influence on the work and the relationship 
maintained. This is the State employe that is most 
intimately associated with the contractor; and his de- 
cisions, although in many cases of a minor nature, 
are bound to have their effect on the subject under 
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discussion. It is true, with a good specification, his 
individual opinions are reduced to the minimum, but 
we must realize that there are still many points on 
which he has very little to guide him except past 
experience and good practice. 


An inspector first is to inspect and insist on quality 
and compliance with specification. Any failure on 
his part in this regard, is an absolute neglect of duty. 
It can be said in praise of the engineer or inspector 
from a moral standpoint, that a very small proportion 
deliberately err on the side of neglect of duty, so far 
as their understanding of the specifications are con- 
cerned. In fact, their main faults are improper inter- 
pretation of the specifications, insufficient detail, 
knowledge of the different phases.of the work which 
makes them uncertain in making decisions; inexperi- 
ence unfits them to determine between a major or mi- 
nor cause for complaint, and finally there is a lack of 
co-operation with the contractor. ‘This latter, with 
inexperience, is probably one of the main causes of 
delays on many contracts. By co-operation, I mean 
that the inspector should always see that the contract 
is performed in accordance with specifications, but in- 
stead of constantly complaining, he should suggest 
methods for rectifying poor conditions. His aim 
should be to secure results and co-operate with the 
contractor in getting them. For example, in working 
local materials, the inspector is, or should be, informed 
on what is required, and having facilities for deter- 
mining this, he can guide the contractor in working depos- 
its so as to insure acceptable material being delivered 
at the site of the work. Here, I wish to emphasize, 
there is no intention to interfere with the contractor’s 
methods of working: The inspector should co-operate 
to the extent that no large amount of material will 
have to be rejected after hauling to the roadside. You 
can readily see how such co-operation on the part of 
the inspector, while at the same time maintaining 
quality, will reduce costs to the contractor which in 
the end results in lower bids. 

Avoid Indecision ‘ 

Another factor is that the State also maintain. a 
reputation for fairness, thereby, attracting the better 
and more reputable contractors. An inspector should 
avoid indecision. A firm positive attitude, on his part, 
will command respect and maintain friendly relations 
to a greater extent, than will the apparent indecision 
encountered on many contracts. The complaint from 
contractors on indecision of the engineer or inspector, 
far outnumbers those on positive directions, even 
though the latter is somewhat severe. 


All highway departments should aim to furnish 
competent, reliable information when calling for bids. 
This gives some definite knowledge to the contractor, 
and allows him to bid with intelligence and thereby, 
reduce his so-called contingency or safety item. Un- 
der this head, might be mentioned sources of approved 
materials for construction. It is expected that a con- 


tractor will inspect the highway befure bidding, but 
having no facilities for determining quality, he must 
figure on sources of known quality, regardless of econ- - 
All available material sources should be investi- 


omy. 
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gated by the state and full information furnished with 
the proposal or bidding sheet. This investigation of 
materials should be made as complete as possible. So 
far as I know no attempt has ever been made to guar- 
antee these sources in quality and quantity. It is a 
question for thought whether it may not pay in the 
end to do so, but regardless of this I know from past 
experience that the furnishing of full information on 
material sources without guarantee has proven eco- 
nomical. These sources although not guaranteed must 
be reliable, and great care and pains taken in their 
investigation, or otherwise very little benefit will result. 

Highway officials desire to be fair, and hope to im- 
press this sense of their fairness on the contractor, not 
only to attract bidders, but from the general idea of 
fairness itself. In order to do this, we must impress 
the contractor with the fact, that in giving due con- 
sideration to the legal side of a contract, we also know 
and consider the moral side. 











A SELF-HEATING ASPHALT SMOOTHING 
IRON 








A kerosene-burning, self-heating, asphalt smoothing 
iron has been placed on the market by the Hauck Manu- 
facturing Company, 101 Eleventh street, Brooklyn, N. Y., 
and is here illustrated. 

This smoothing iron is claimed to smooth asphalt at 
one-fifth the cost of the older methods. Four distinctive 
advantages are claimed for it over the ordinary smoother : 
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NEW SELF-HEATING ASPHALT SMOOTHING IRON. 


1. It does away with the slow, smoky wood fire 
wagon. 

2. It does away with the carrying of the iron back 
and forth from the heating wagon to the job. 


3. It saves from 60 to 75% in fuel costs. 
4. It does the work of three men. 


It is claimed that the saving in the cost of labor alone 
pays for the smoothing iron in a very short time. The 
iron is simple in operation, and it is strongly built for 
hard usage. Any laborer can handle it successfully. 

The heating chamber is in the iron proper. A one and 
one-half gallon oil tank equipped with a hand pump, filler 
plug, gauge, a Hauck kerosene burner having oil needle 
valve and strainer are attached to the handle of the 
smoothing iron. The burner is so arranged that the flame 
shoots right into the iron. The burner is protected by a 
shield. 
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UNLOADING ASPHALT AND ROAD OIL FROM 
TANK CARS 








The unloading of asphalt and road oil from tank cars 
is a simple, easily accomplished operation, which requires 
the knowledge of only a few fundamental principles. 
These primary but all-important principles may be sum- 
marized under the three following headings: 

a. Dome cover. 

b. Steam inlets. 

c. Steam outlets. 
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the outlet valves should be turned nearly off, but must 
never be entirely closed, otherwise the contents cannot be 
sufficiently heated. 

3. Open steam outlet valves “c” wide, after car is un- 
loaded, so coils will drain to prevent water freezing and 
bursting steam coils or jacketed outlet chamber. 





TRADE NOTES 


Permanent headquarters for the Asphalt Association, 
an organization representing the producers and users of 
asphalt for paving purposes, have been established in the 
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DIAGRAM TO ILLUSTRATE RECOMMENDED PROCEDURE IN UNLOADING ASPHALT AND ROAD OIL FROM 
TANK CARS. 


Through acquaintance with these factors makes the op- 
eration of steam coils in tank cars easy, but ignorance of 
them often results in an infinite amount of trouble and 
expense. 

These three general headings, each supplemented with 
specific directions, are given above. In reading these re- 
fer to the accompanying drawing of a tank car of the 
Texas Company and follow the lettering carefully. 

a. Dome cover— 

1. Remove while unloading car. 

2. Replace when car is unloaded. 

3. Prevent rain or snow from entering dome to avoid 
foaming of contents. 

b. Steam inlets— 

1. If car fitted with “duplex” or double system steam 
coils and one system is leaking, the other can be used by 
shutting steam inlet valve “B” of leaky system. 

2. Steam must be turned into coils gradually to pre- 
vent rapid expansion, causing coils to break and leak. 
Steam outlets— 

Must be. wide open when steam is turned into coil. 
When live steam begins to show at steam outlets 
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new Nh&tional Association Building, 25 West Forty-third 
street, New York City. From its main headquarters and 
its branch offices at Washington, Chicago and Toronto the 
Asphalt Association will continue its educational and re- 
search work, looking to extension and development of 
asphaltic types of highway construction along the most 
effective engineering and economic lines. J. R. Draney, 
of the United States Asphalt Refining Company, is presi- 
dent of the association; W. W. McFarland, of the War- 
ner-Quinlan Company, is vice-president ; Herbert Spencer, 
of the Standard Oil Company of New. Jersey, is treasur- 
er, and J. E. Pennybacker, formerly chief of management 
of the United States Bureau of. Public Roads, secretary. 
A feature of the association’s activities is a brochure 
series explaining the approved methods of constructing 
asphalt pavements, including asphalt macadam, asphaltic 
concrete and sheet asphalt pavements, and presenting in- 
formation as to asphalt specifications, the use of asphalt 
fillers for brick and block pavements. Lectures in uni- 
versities and colleges have been given, or arranged for, in 
about twenty-five of the leading educational institutions 
of the United States and Canada. 
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Before the “Tarvia-KP” and 
stone mixture is placed in the 
hole,itiscarefully cleaned out 
and the bottom and _ sides 
painted with “Tarvia-KP.” 





‘First aid for Spring roads— 


r your roads are scarred from Winter frosts 

and Spring thaws—pitted with ruts and 
holes—prompt patching with the remarkable 
‘*Tarvia-KP’’ will save expensive repair work 
in the Summer and Fall. 


Those bad spots should be repaired—now— 
before Summer comes with its heavy road- 
wrecking traffic. 


‘*Tarvia-KP”’ is extremely easy to apply 
in big or little quantities. No heating is 
required. Patches made with ‘‘Tarvia-KP” 
will stand up under the heaviest traffic. It is 


the ideal ‘‘first aid’’ for your Spring Roads. 
‘*Tarvia K-P’’ (Kold Patch) is a bituminous 
road-patching material that can be mixed 
and stored up in spare moments and used at 
any time of year to repair any kind of road. 
It is in a class by itself for making quick, de- 
pendable patches. 


Send in your Spring order for ‘‘Tarvia-KP”’ 
today. 


Our nearest office will gladly send you a 
booklet showing each step in patching a road 
with ‘‘Tarvia-KP’’. 


The Company 


New York Chicago Philadelphia Boston St. Louis Cleveland Cincinnati Pittsburgh 
Detroit New Orleans Birmingham Kansas City Minneapolis Nashville Syracuse Salt Lake City 
Seattle Peoria Atlanta Duluth Milwaukee Bangor Washington Johnstown Lebanon Youngstown 
Toledo Columbus Richmond Latrobe Dallas Bethlehem Elizabeth Buffalo Baltimore 


THE BARRETT COMPANY, Limited: Montreal 





Toronto Winnipeg Vancouver St.John,N.B. Halifax N.S. Sydney, N. S. 
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The Human Side of Service 


More than a year has passed since 
the signing of the Armistice, yet all 
the world still feels the effects of the 
War. The Telephone Company is no 
exception. 


More than 20,000 Bell telephone 
employees went to war; some of them 
never returned. For eighteen months 
we were shut off from practically all 
supplies. 


War's demands took our employees 
and our materials, at the same time 
requiring increased service. 


Some districts suffered. In many 
places the old, high standard of serv- 
ice has been restored. 





One Policy 





One System 


In every place efforts at restoration 
are unremitting. The loyalty of em- 
ployees who have staid at their tasks 
and the fine spirit of new employees 
deserves public appreciation. 


They have worked at a disadvantage 
but they have never faltered for they 
know their importance to both the com- 
mercial and social life of the country. 


These two hundred thousand work- 
ers are just as human as the rest of us. 
They respond to kindly, considerate 
treatment and are worthy of adequate 
remuneration. And the reward should 
always be in keeping with the service 


desired. 


y AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
s AND ASSOCIATED COMPANIES 


Universal Service 
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WATER WORKS SECTION 




















EXAMPLE OF GOOD-WILL ADVERTISING IN 
WATER WORKS BUSINESS 








The citizens of Terre Haute, Ind., are supplied with 
water for all purposes by a private company, the Terre 
Haute Water Works Company. Aside from the competi- 
tion of shallow wells, which is much less formidable than 
it was ten years ago, this company enjoys a monopoly, and 
yet it advertises in various ways and regularly. The re- 
sult of this publicity is that the company enjoys the con- 
fidence and good will of the people it serves. 

Mr. Dow R. Gwinn, president and general manager of 
the company, was the pioneer in advertising in the water 
works field and remains the greatest exponent of adver- 
tising in that field. He frequently uses copy in local 
newspapers to render an account of his stewardship and 
to keep the public informed as to the purposes and ideals 
of his company and also with reference to certain mat- 
ters of operating detail, knowledge of which makes for 
pleasant relations between the private company and the 
public. 

A recent newspaper advertisement is here quoted as a 
sample. The advertisement appeared in the Terre Haute 
Star of Feb. 18, 1920, and measured 10x15 ins. The 
advertisement was headed “A Report to the Good People 
of the Good City of Terre Haute.” It follows: 


“Tt seems right that we, as the public water purveyors 
of the city of Terre Haute, should give an account of our 
stewardship. Therefore, we wish to advise— 

“That the U. S. Public Health Service has fixed a high 
standard of purity for water used by railroad companies 
whose lines pass from one state to another, and twice 
each year certificates must be furnished showing that the 
water is up to the standard. These certificates. were fur- 
nished in respect to the city filtered water of Terre Haute 
by the State Board of Health, Jan. 22, 1919; July 24, 1919, 
and also on Jan. 15, 1920. 

“That we furnish a weekly report to the State officials 
and they make a personal survey of our plant and an ex- 
amination of our methods of purification from time to 
time. At one of the recent visits the Sanitary Engineer 
said that no filter plant in the State was more efficiently 
operated than the Terre Haute plant. 

“That daily bacteriological tests were made of the nat- 
ural and also of the filtered water in our own laboratory. 

“That visual examinations of the water are made every 
30 minutes, or 48 times in 24 hours, and a record is made 
each time. 

“That the average filter efficiency, or bacterial reduc- 
tion, in 1919 was 96.5%. 

“That we have two chemists at our pumping station and 
one of the officials of our company is a chemist. 

“That we are endeavoring to keep informed of the latest 
and best methods of water purification and water works 


operation, and with that idea in mind officials of the com- 
pany attended two State and two National conventions of 
water works men during the past year. 

That the record of typhoid deaths in 1919 in Terre 
Haute was the lowest on record. This record improves 
as the number of consumers increases. 

“That we offered to test samples of milk in our labora- 
tory for the city without cost. 

“That extra water pressure was available for the 563 
fire alarms during the year. 

“That recording pressure gauges registered the water 
pressure for every minute in the past year. The steam 
pressure and the speed of the big pump are also recorded. 

“That, owing to the greatly increased cost of operation, 
the Public Service Commission authorized an increase of 
rates in April which affected the rate for fire hydrants 
and also large consumers of water—about 150 in all. The 
increase did not affect about 98% of our customers in any 
way. The minimum rate for the popular sized meter was 
not changed, and it is still 75 cents per month; in 1915 
it was $1 per month, or $12 per year. 

“That the water rate per 1,000 gallons for the first 
20,000 gallons per month in 1919 was 25 cents, as com- 
pared with 30 cents in 1914. ., 

“That the average cost of slack coal purchased by us 
in 1919 was $2.71 per ton, as compared with $1 in 1914. 

“That the cost of treating the water per 1,000 gallons 
in connection with purification is about double what it was 
in 1915, 

“That the 414% bonds of the company came due June 
Ist and were retired by issuing 6% five-year securities, 
which were sold at 94. The average cost of the company 
for the money being 7.63% instead of the old rate of 
41%, 

“That after paying expenses, taxes, depreciation, cost of 
borrowed money, improvements and sinking fund require- 
ment, there was a balance of only $6,187.18 for the year 
1919, 

“That under orders of the Public Service Commission 
of Indiana the surplus earnings of the company must be 
used for retiring indebtedness, or for improvements. 
Therefore, the holders of the common stock did not re- 
ceive dividends—in fact, have not had any since April, 
1916, and cannot have any for over four years more. 


“That it required 13 cents of every dollar received for 
water service during the year to pay the city, state, 
county and Federal taxes. 

“That wages were increased in October, making five in- 
creases in two years; wages and salaries have been in- 
creased approximately 61% since 1915. 

“That the average monthly metered water bill in 1919 
was $1.93. Omitting the railroad and industrial con- 
sumers, the monthly average was $1.27. 

“That ninety-seven (97%) per cent. of all consumers 


Printed as insert to Municipal and County Engineering, Chicago, Ill., March, 1920. 





130 


are metered. The 3 per cent. are in small houses without 
bathrooms and sprinkling privileges. 

“That we maintain at our pumping station a beautiful 
park and tennis court which is open to the good people of 
Terre Haute. ‘ 

“That several of the employes have been in the water 
works business for over a third of a century and one has 
been with this company 29 years. 

“That we now have 100.9 miles of water mains, and in 
August there were 2,567 vacant lots suitable for residences 
on the streets where there are mains. 

“The business of the company is regulated by the Pub- 
lic Service Commission of Indiana, which under the State 
law establishes the rates that it may charge, fixes the val- 
uation of the property and the rate of interest that it may 
earn, audits the books and controls the issue of bonds and 
stocks. 

“The quality of the water furnished is under the con- 
trol of the State Board of Health. The officials of the 
U.S. Public Health Service inspect the plant. 

“The State Fire Marshal, the National Underwriters 
and the Indiana Inspection Bureau inspect the plant to 
determine if the fire pressure service and general equip- 
ment are satisfactory from the fire protection and insur- 
ance standpoint. 

“The management of this company believes that it is 
charged with a very important public duty and that it is 
responsible to the public for its stewardship; that it is 
serving the stockholders best when it is furnishng the pub- 
lic with pure water, good service and courteous treat- 
ment; that it is its intention to so conduct the business 
that the good people of the good city of Terre Haute will 
continue to have reason to be proud of the Water Works 
System. 











GUIDING PRINCIPLES IN WATER PURIFICA- 
TION PLANT OPERATION 








By W. H. Dittoe, Chief Engineer, Ohio State Department 
' of Health, Columbus, Ohio 


The experience of the Ohio State Department of Health 
in connection with the control of operation of water puri- 
fication plants has led to the adoption of certain guiding 
principles, as follows: 

1. Every filtration or disinfection plant should have 
some degree of technical supervision, and filter plants 
having capacities of 1,000,000 gals. per day or more 
should be under daily technical supervision. The super- 
intendent of filtration, whether employed constantly or 
intermittently, should be given full authority over the 
plant and other plant employes. As the problem is prin- 
cipally plant operation and maintenance, the employment 
of an analyst to examine samples and act in a merely ad- 
visory capacity does not provide efficient supervision. 

2. The superintendent of filtration should be qualified 
by training in water supply engineering, chemistry and 
bacteriology, and when employed for the larger plants 
should have had experience in the operation of a smaller 


one. In rare instances it is possible for a man to be- 


come qualified by experience without fundamental tech- 
nical training. 
3. In passing upon the operating results of a water 


MUNICIPAL AND COUNTY ENGINEERING 





VoL. LVIII—No. 3. 


purification plant the efficiency of each individual process. 
should be considered independent of the next succeeding- 
process. Coagulation must be efficient to prevent exces- 
sive load on filters. When daily technical supervision is. 
not provided, a factor of safety must be furnished by 
using constantly ‘a quantity of coagulant as specified by- 
the department in excess of that which would otherwise 
be required. The rate of operation of gravity rapid sand 
filters should not exceed 125,000,000 gals. per acre per 
24 hours, and if this rate is exceeded, filter efficiency suf- 
fers. Disinfection should be applied to filter effluents and 
must be a true factor of safety. 

4. The final effluent of the purification plant must 
show negative presumptive tests for B. coli in at least 
80% of all samples collected throughout the month. If 
the construction of the purification plant will permit, this 
standard is applied to the effluent of the filters before dis- 
infection, in which case disinfection becomes a true factor 
of safety. 

The beneficial effects resulting from technical local 
supervision of plants and state supervisory control cannot 
be definitely expressed, but there are certain features 
which may be cited, as follows: 

a. Under such operating conditions the constant pro- 
duction of satisfactory water is assured. This is partic- 
ularly important in Ohio, where so large a percentage of 
the population is dependent upon purified water. 

b. The total cost of plant operation and maintenance 
will in many instances be reduced. The greatest saving is 
in the cost of chemicals and frequently exceeds the salary 
of the superintendent. 

c. The knowledge gained from close study of opera- 
tion of water purification plants throughout the state has 
enabled the department to give helpful advice to munici- 
palities and their engineers when engaged in projects in- 
volving the construction of new plants, and this knowl- 
edge has permitted the department intelligently to pass. 
upon plans for such improvements. 

d. The system including local technical supervision 
with state supervisory control has furnished a medium for 
the intercharze of information whereby the accomplish- 
ments or ‘nistakes in the operation of a particular plant 
are made beneficial tu the superintendents of other plants. 

Acknowledgment 

'These principles were stated by Mr. Dittoe in his pa 
per before the latest annual meeting of the American Pub- 
lic Health Society. | 











UNIQUE RESERVOIR DAMS ON NEW YORK 
BARGE CANAL 








Among the many imposing structures which have been 
provided on the Barge Canal of New York there are none 
which serve better to show the advance made in engineer- 
ing science of late years than the dams which have been 
constructed both on the canal and at such points as it was 
deemed advisable \to locate storage reservoirs. These 
structures involve a variety of types and each was con- 
structed to meet local conditions and afford a solution to 
some of the vexing problems which have made the 
Barge Canal one of the greatest engineering feats of the - 
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present age. Some of these dams have been very carefully 
described by State Engineer Frank M. Williams, of New 
York, as follows: 

One of the most vexing problems connected with the 
construction of the Barge Canal was that of providing an 
accurate water supply to assure the minimum depth of 12 
ft. in the Barge Canal channel east of the Rome Summit 
level under all conditions and the difficulties of securing 
such a water supply were greater at this point than at any 
other portion of the Barge Canal. To help solve this 
problem two storage reservoirs have been constructed 
which, together with other feeders, now supply the water 
required. 

Gravity Dams 

One of these reservoirs is situated approximately five 
miles north of Rome, impounding the waters of the upper 
Mohawk River in a natural basin in which the village of 
Delta was formerly located. The dam at this reservoir 
contains about 90,000 cu. yds. of masonry, it is 1,100 ft. 
long and has a 300 ft. spillway near its center, the maxi- 
mum height of the dam being 100 ft., while the overfall 
from the crest to the pool below is about 70 ft., the water 
in the pool being at least 12 ft. deep and acting as a 
cushion to break the fall. The reservoir has an area at 
crest level of 414 square miles and a maximum depth 
of 70 ft. Its capacity is 2,750,000,000 cu. ft. of water, 


which is drained from a watershed of 137 square miles. 
The other new reservoir is formed by a dam across 
West Canada Creek near the village of Hinckley. This 
dam is 3,700 ft. long and is mainly an earthen structure 
provided with a concrete core wall. 


At the creek channel 





and is impervious to rust. 
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capacity, tightness, strength and resistance to electrolytic as well as corrosive action, 
It is interesting to note that 95 per cent of all water mains 
laid in 1915, the last time statistics were compiled, were Cast Iron. 
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there are gate chambers and a spillway 400 ft. long. The 
masonry contents of this dam are 110,020 cu. yds., while 
the embankment contains 611,200 cu. yds. of earth. The 
maximum height of this structure is 82 ft., the overfall at 
the spillway being 61 ft. The area of the reservoir at 
crest level is almost five square miles and its maximum 
depth is 75 ft., while the total capacity of the reservoir 
is 3,445,000,000 cu. ft. of water, which is drawn from a 
watershed of 372 square miles. The watersheds of both 
the Hinckley and the Delta reservoirs lie on the slopes of 
the Adirondacks, the region of greatest precipitation in 
New York State. 

The Crescent dam, which stands at the foot of Mohawk 
River navigation, just below the entrance to the land line 
between the Mohawk and Hudson Rivers, is worthy of 
much attention. This structure is of the gravity, overfall 
type and is curved in plan. Its length is 1,922 ft. and it 
extends in a semi-circle on a radius of 700 ft. The east- 
ern portion of the dam spans the old river channel, while 
the western section extends over low land that has been 
submerged. The crest of the dam is 39 ft. above the 
apron. The structure is slightly over 42 ft. wide at its 
base and is 11 ft. and 5 ins. wide at the top. It has raised 
the Mohawk River 27 ft. above its former level and cre- 
ated an artificial lake about 10 miles in length. A power 
house at one end of the dam provides all the electric cur- 
rent used in operating the five massive Waterford locks 
and other structures between the Hudson and Mohawk 
Rivers and there is still available some thousands of horse 
power which could be generated for manufacturing pur- 


poses. 


Always an Asset 


Never a Liability 


N addition to its permanent 
value U. S. Cast Iron Pipe 


possesses many other practical 
features—may be relaid after 


years of service in another location—has 
a definite salvage value of from 40 to 50 
per cent of its original cost—high flow 
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Movable Dams 

Of the movable dams, which have been provided in sec- 
tions where a fixed dam would add to the flood danger, 
the bridge type is the most prominent in both numbers and 
novelty. Eight of these imposing, bridge-like structures 
span the Mohawk River between Schenectady and Min- 
denville. These dams have abutments, piers and super- 
structures like ordinary steel bridges, but from the down- 
stream side of each hang steel frames, resting in concrete 
sills that stretch across the stream between the abutments 
and piers. These frames are 15 ft. apart and upon them 
run gates 30 ft. wide which are placed in tiers of two or 
three. Electric winches running on tracks on the bridge 
floor raise the gates by means of heavy chains, while by 
raising one or more of the gates the operator of the struc- 
ture is enabled to govern the depth of water in the pool 
above the dam. During the winter months both the 
gates and frames are raised to a horizontal position under 
the bridge floor of the dam, thus leaving the river channel 
unobstructed during the early spring flood period. These 
dams range from 370 to 590 ft. in length, while, in con- 
structing the dam at Scotia, a soil was encountered that 
necessitated the use of pneumatic caisson construction. 

Another form of movable dam of which there are sev- 
eral examples on the Barge Canal is the type known as a 
Taintor or sector gate dam. Local conditions have gov- 
erned the manner of using this type in the several sec- 
tions where it has been adopted. The largest Taintor 
gates in the world are located at a dam near Waterford, 
N. Y. 











GYPSUM ROOF DECKS FOR HYDRO- 
ELECTRIC BUILDINGS 








By Curtis F. Columbia, C. E., 50 Union Square, 
New York City 

Municipal and County Engineering Magazine reaches 
busy men in almost every line of construction and design- 
ing work. And of late these busy engineers have given 
much time to the discussion of the various types of roof 
deck adaptable to hydro-electric power plant construction. 
There are special features with reference to the roof 








FIG. 1—THE LIGHT REFLECTING UNDER SURFACE 
OF GYPSUM TILE ON THE PHILADELPHIA SUBURBAN 
GAS CO. ROOF. 
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framing and roof deck construction which deserve spe- 
cial consideration. The designer is taxed to the limit in 
order to make his designs conform to the standards of 

















FIG. 2—GYPSUM TILE DESIGNED FOR ALL POSSI- 
BLE LOADS. NOTE THE HEAVY PILE OF TILE TO 
THE RIGHT OF THE ILLUSTRATION. 


good engineering practice, as well as at all times keeping 
foremost in his mind those two words which today are 
receiving so much attention—‘‘low cost.” 

Thus two factors must have equal importance, economy 
and design, because an engineer’s reputation is not only 
based upon the design his drafting will turn out, but also 
upon the money it is necessary to invest in order to per- 
petuate those plans, and his future reputation rests with 
the permanency of his building. These are the monu- 
ments on which his ability is judged. 

There are certain elementary features regarding the 
construction of hydraulic power plants which in a gen- 
eral way should be reviewed, in order to determine the 
proper choice of roof deck material. 

The building site plays a most significant part with ref- 
erence to roof deck construction, in so far as climatic con- 
ditions are concerned. Air humidity is the foundation of 
the cause of condensation, and any likelihood of vapor 
condensing on the under side of roofs in a hydro-electric 
plant where steam and moisture is almost universally 
found, is a problem for most serious consideration. It is 
obvious that the location of a hydraulic power plant is 
limited to the place or places where water power is avail- 
able. The choice of the electric system then depends upon 
the amount of power, the nature of the load, distance to 
which power is transmitted and the relative value of 
power. 














FIG. 3—GYPSUM TILE WEIGH 50 PER CENT. LESS 
THAN CONCRETE. 
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The First Problem 


No matter what power is developed, roof insulation is 
essential. Turbines for high or moderate heads, impulse 
wheels for high heads, high or low speed steam engines, 
simple, compound, condensing or non-condensing, prime 
movers must be considered alike, for in all cases conden- 
sation is boun’ to occur unless proper thought is put upon 
the selection of such roof deck material that will eliminate 
condensation. Gypsum solves the condensation problem 
to an astonishing degree. Vapor condenses on the under 
sie of a roof deck because of a difference of temperature 
of the external air and that of the air within the building. 
A material which will eliminate the transmission of heat 
then will also eliminate the formation of condensation. 
Gypsum is a remarkable insurance against the formation 
of water vapor. 

Many heat transmission tests, conducted by such au- 
thorities as Professor Norton of the Massachusetts Insti- 
tute of Technology and many others prove that gypsum 
transmits less heat units than any other material used for 
roof deck construction. Gypsum also minimizes heat loss 
through the roof, which is a decided advantage of all 
buildings which must be heated during the winter months 
and of utmost importance during the summer months, as 
the interior of the building is kept at a constant cool 
temperature, which condition is becoming almost essen- 
tial for buildings housing high powered machinery. This 
heat saving re luces substantially the ‘consumption of fuel, 
as well as effecting a large saving in initial cost of heat- 
ing plant and air cooling devices. 
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As a result of our rigid policy of maintaining 
the highest standards of quality and service in 
McNutt Meter Setting Specialties, the demand 
for our equipment has grown so rapidly that we 
are now making the second addition to our factory 
facilities, within eighteen months. McNutt Equip- 
ment makes good—and we shall leave nothing un- 
done that will improve our product and insure 
the service that users of McNutt equipment have 
come to expect. 


McNUTT METER BOX CO. 


26 McNutt Buildirg BRAZIL, INDIANA 
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The Second Problem 


The second problem which is most frequently met with 
for this particular type of structure is the elimination of 
the necessity of interior columns at frequent intervals. 


In reviewing a great number of plans and specifica- 
tions for hydraulic plant construction it will be noted that 
the roofs of power plants, generally, are supported by 
means of trusses which are in turn carried either on col- 
umns at the side or on masonry walls. The masonry wall 
support is well illustrated in Fig. 1, which shows the long 
span truss of the Philadelphia Suburban Gas Co.’s plant 
at Philadelphia, Pa. 

The trusses may be of steel or a combination of wood 
and steel. For fireproof buildings where the walls are of 
masonry the steel truss is usually used, but combination 
trusses are often used in wood buildings requiring large 
floor space free from columns and in many cases in large 
brick and stone buildings which are frequently met with 
in municipal construction work. It is obvious, therefore, 
that in order to have these ideal conditions it is quite nec- 
essary that the roofing be made of such material as to give 
the lightest possible load. Here again gypsum solves the 
second problem, because gypsum is just 50% lighter than 
concrete, far lighter than terra cotta and various cement 
roofs. At the same time gypsum roof decks are designed 
to carry the full weight of roof covering, and such dead 
and snow loads as may come upon it. 


The Third Problem 


The third big problem is that all construction where 


What Do Yeu Need in 


PUMPS 
? 


The Dupont Chemical Co. has a surplus of 
about 1500 Pumps of various types and capacities. 
Standard makes—Worthington, Gould, Allis- 
Chalmers, Blake and Knowles, American Well 
Works, Douglas Lea Snow, Pusey & Jones, Rum- 
sey, Kutztown Foundry and Machine, Connors- 
ville Blowers and others. 


Duplex, Compound, Hydraulic, Fan or Enclosed type 
impeller. Centrifugal, rotary, vacuum, triplex and dia- 
phragm. High or low pressure, bronze fitted or all iron. 





All are in usable condition and 
Ready for immediate delivery 


We have the pump you need. Nowhere else will you 
find such a complete assortment. Tell us what kind of 
a pump you want and for what it is to be used. Return 
mail will bring quotations that will save money for you. 


Du Pont Chemical Co. 


INCORPORATED 
WILMINGTON, DELAWARE 
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high powered machinery is used should be fireproof 
construction. Gypsum meets most of the exacting re- 
quirements and possesses several points of superiority 
which are peculiar to itself. A sustained temperature of 
from 1700 to 2100 degrees Fahr. for four or five hours 
has no effect beyond a slight depth of recalcination on 
the exposed surface. Subsequent application of water 
from 1% in. fire hose nozzle, at engine pressure, merely 
washes away the recalcined surface, leaving the roof deck 
slab structurally uninjured and capable of carrying, with- 
out abnormal deflection, the designed load with ample fac- 
tor of safety. These conditions of course depend entirely 
upon the deck design (Fig. 2). 
Types of Gypsum Roof Deck 

There are two generally accepted types of gypsum roof 
deck, “poured roof’ and “precast tile.” Each has its ad- 
vantages. The poured in place roof is a somewhat unique 
construction in which steel cables are suspended from 
truss to truss, and are imbedded in a slab of gypsum 
which is poured on the job, the cables taking up the full 
roof load. This is popularly known as “Robertson’s 
process roofs,” which has met with wide acceptance and 
use by engineers of hydro-electric plants and the various 
departments of the United States government. The pre- 
cast tile are manufactured in definite sizes and shipped 
to the building site ready for immediate erection. With the 
tile no form work is required, the tile being laid directly 

















FIG. 4—THE GYPSUM TILE ARE EASILY CUT TO FIT 
ALL ROOF REQUIREMENTS FOR THE KANSAS CITY 
POWER AND LIGHT CO.’S PLANT. 


on steel or wood trusses (see Fig. 3). The units are 
placed without mortar, the joints between the tile being 
grouted with cement gypsum plaster after they are in 
place. As each tile is individually machine moulded the 
surface of the roof is practically uniformly smooth and 
therefore makes an excellent surface for the application 
of roof covering. But what is of very great importance 
is that the tile can be easily cut to fit any roof require- 
ments (see Fig. 4). Gypsum affords a dense and excel- 
lent nailing surface for roofing, gutters, flashing, cornices, 
etc. In pitched roofs where heavy slate or ornamental tile 
is to be nailed direct to the gypsum roof deck, especially 
dense tile are supplied so as to provide the holding power 


of nail required. This condition exists largely for hydro- 
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electric plants where the red terra cotta tile is frequently 
used. 

It is impossible within the scope of this article to illus- 
trate many of the constructions using gypsum, but it is 
evident from the test information and actual building op- 
erations that reinforced gypsum as a building unit is a 
practical proposition, both from an engineering and com- 
mercial viewpoint. 











RULES FOR THE OPERATION OF SEWAGE 
TREATMENT PLANTS 








By H. R. Abbott, President H. R. Abbott Co., Chamber of 
Commerce Building, Chicago, IIl. 


The attendant should carefully inspect all parts of the 
plant at least once each day. 

He should at once report to officer in charge of the 
plant any unusual condition or imperfect functioning of 
any part of the plant. 


Screening and Detritus Chamber 


The screens or racks should be raked at least once each 
day or more often if necessary to keep them in good 
condition and to prevent the backing up of sewage in 
outfall sewer. Screenings should be removed from plat- 
form immediately after completion of raking and disposed 
of either by burial or by incineration. As soon as screen- 
ings are deposited in trenches they should be covered to 
a depth of at least 3 ins. or should be sprayed during 
warm weather with a 10% borax solution in order to 
prevent the breeding of flies. 

Where detritus chambers have been provided, great 
care should be exercised to keep them free of heavy de- 
posits. It is essential that they should be thoroughly 
cleaned at least once each week. Where such chambers 
are provided with a blow-off, the detritus should be drawn 
off daily. This operation will obviate any danger of clog- 
ging of blow-off line. The material removed from 
detritus chambers shall be disposed of by burial as re- 
quired for screenings. 

Sewage Tanks 

It is desirable to maintain an equal rate of flow through 
all tanks in service. To accomplish this in certain cases 
it may be necessary to adjust the valves on inlet pipe lines 
or gates in distribution chambers. A uniform depth of 
flow over the effluent weirs of all tanks in service is an 
indication of proper distribution of flow in the several 
tanks. 

Number of Tanks to Be Used 

Where two or more tanks are provided, the operator 
shall use at one time only such number of tanks as will 
provide an average detention period of not less than six 
hours nor more than twelve hours. In computing the de- 
tention period the entire capacity of ‘each tank shall be 
used. 

Rotation of Tanks in Service 

In case the number of tanks is in excess of require- 
ments, tanks should be operated in rotation, a period of 
two weeks’ use to be followed by as long a rest period as 
conditions allow. 
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Patented September, 1918 








The Improved Flower Sleeve 


Speeds up the work by saving labor—by 
allowing the use of a shallower trench, 
by eliminating the slow, difficult job of 
pouring lead around the joint, and by 
simplifying caulking and reducing it to 
a minimum. 








If you have not had particulars of this time, 
labor and money-saver, send for them today. 


Flower Valve Manufacturing Co. 


117 Parkinson Street Detroit, Michigan 
(32) 
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Operation of Tanks 

To produce the best results, care must be taken that all 
parts of the tank, including all baffles and other concrete 
surfaces, be kept clean by hosing and use of squeegee. 

During the first few months of operation it is essential 
to break up the scum daily by means of a hose stream or 
by aid of some mechanical device in order to avoid the 
formation of a heavy scum, as soon as bacterial action has 
become vigorous. 

When the bacterial development in the tank, especially 
the first compartment, has reached a certain stage, hosing 
is required less frequently. 

Scum formation varies considerably in different tanks, 
being dependent on certain characteristics of the sewage. 
Lime Treatment for Acid Sewage 

Wherever the litmus test shows an acid reaction in the 
raw sewage, milk of lime should be added in quantity 
sufficient to neutralize this acidity. The quantity of lime 
required will vary from 100 lbs. to 500 Ibs. per million 
gallons, depending upon the degree of acidity of the 
sewage. 

Transfer of Sludge 

At times it may become necessary to transfer partially 
digested sludge from the first compartment of a tank to 
succeeding compartments, in order to facilitate digestion. 
This is especially important where tanks are being used 
to their maximum capacity. The transfer may be ac- 
complished by means of a gasoline operated diaphragm 
pump, or by drawing down the liquid in the last compart- 
ments through the draw-down valves and then transferr- 
ing sludge through the sludge lines. 

Where sludge pipe system is provided with a direct 
connection with a water distributing system it is desirable 
to agitate the sludge in the bottom of the first two com- 
partments by the introduction of water thru the sludge 
lines. This should be done in five-minute periods weekly. 

Drawing of Sludge 

Sludge should be drawn only when thoroughly digest- 
ed. Sludge in the last compartment should be removed 
frequently in order to obtain an effluent low in turbidity. 

Sludge shall be drawn into sludge beds to a depth of 
not more than 12 ins., after which sludge lines shall be 
drained or filled with water or clarified sewage to avoid 
formation of heavy deposits. Digested sludge should dry 
to a spadeable condition in three to six days, according 
to weather conditions. When sufficiently dried the sludge 
should be removed from the beds and deposited in fills or 
disposed of as fertilizer. 


Siphon Chamber 
Very little difficulty should be experienced with the 
functioning of the siphon chamber. The walls of the 
chamber should be kept clean by squeegeeing or hosing, 
and fine screens located in the channel leading to the 
siphon chamber should be inspected daily. 
Sprinkling Filters 
Great care should be taken to keep all parts of the filter 
clean and free from debris. The effluent channel should 
be cleaned weekly, and the underdrains flushed ovit when 
necessary to remove visible deposits. 
All nozzles should be inspected daily and cleaned where 
necessary and broken or bent spindles replaced. 
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THE ENGINEERING FEATURES OF A GOLF 
CLUB 








By Paul E. Green, of Marr, Green & Co., Civil and 
Sanitary Engineers, 17 N. La Salle St., 
Chicago, Ill. 

The average person seldom associates a Golf Club with 
engineering construction, but a moment’s thought will con- 
vince one that in the building of such a plant, there will 
of necessity be considerable engineering design and con- 
struction involved. 

A modern Golf Club with a membership of approxi- 
mately 250 will have an 18-hole course, a club house, a 
very complete drainage system, a sanitary sewer system, 
highways, and a water supply system. As it will usually 
be located away from the built-up region of a city or 
town, it will be necessary for it to build its own utilities. 
Many golf clubs represent expenditures of half a million 
dollars for land and plant, of which we may say the land 
represents $200,000, and the club house, etc., $200,000. A 
very considerable part of the balance will be invested in 
engineering construction, possibly as much as $100,000. 

This $100,000 will be spent roughly about as follows: 
Grading roads, and landscape work, $50,000; drainage, 
$20,000 ; sewerage, $10,000; water supply, $20,000. 

The amount of grading and landscape architecture is 
surprisingly great, particularly in the prairie states. Bunk- 
ers will have to be built involving for each‘ one several 
hundred yards of earth excavation; sand pits and other 
hazards provided; the greens built up, very carefully 
rolled, covered with black dirt and seeded; tees selected, 
etc. Trees and bushes may be planted, stands of timber 
partially cleared, and above all the “fairways” and 
“greens” made very smooth and playable. Small ponds 
and lakes may be made artificially, and their location 
must be selected with considerable care, or they will radi- 
cally affect the drainage. It may be estimated that the 
construction of an 18-hole course will require the move- 
ment of 20,000 cu. yds. of earth, the intensive seeding 
and cultivation of 10,000 sq. yds. of greens and the seed- 
ing less intensively of 250,000 sq. yds. or more of fair- 
ways. 

Drainage 

It is very essential that careful drainage be provided. 
All the greens, tees, fairways, etc., must be thoroughly 
under-drained, and most of the low spots on the course 
as well. Some limited swampy spots may be left as haz- 
ards, but it is believed that on an average 6,000-yd. course 
at least 20,000 lin. ft. of drainage of various sizes from 
4 in. up will be required. Besides this there will be a large 
amount of open ditching, some of which will be desired 
for hazards. 

Sewer System 

The club will frequently have as many as 500 people 
in attendance, and at times twice that many, for whom 
proper sanitary facilities must be provided. There will 
be an elaborate kitchen and extensive shower bath facili- 
ties. In addition there will be a caddy house and probably 
other houses for the employes, etc. Furthermore, some 
clubs now encourage their members to build homes near 
the clubhouse, possibly a part of the club property being 
set aside and divided into lots. Thus a sanitary sewer 


system to take care of 1,000 people will frequently be 
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NDERNEATH the pulsing throngs of all great centers of 
population flows a steady stream of life-sustaining water, 
conveyed invariably through Cast Iron Pipe. The blood arteries of 
the individual may grow old and fail, but the years set no limit to 
the service of these water arteries, made from nature’s own product. 


The Cast Iron Pipe Publicity Bureau 
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+ 
necessary, and in many cases, a carefully designed sewage 
disposal plant will be required. 
Water Supply 

The necessity for an adequate water supply is para- 
mount. A source of supply, pumps, reservoirs, etc., will be 
required. Without ample water the greens, which have 
cost thousands of dollars, will be ruined. Each green will 
require no less than 2,000 gals. per day, or 36,000 gals. for 
the course. Other sprinkling, etc., must be provided and 
for the club house, showers, cooking, etc., not less than 
50 gals. per member per day. The minimum supply per 
day provided should not be less than 50,000 gals. and bet- 
ter 150,000 gals. 

It is vital to the prosperity of a golf course that the 
greens be velvety smooth, and the fairways fairly so. In 
order to keep them in this condition, golf clubs spend a 
great deal of money in storing and distributing water. It 
is known that the water for sprinkling must be at air tem- 
perature in order to keep the greens in healthy condition. 
If the water is cold, in a comparatively short time the 
greens are ruined, which means a loss of thousands of 
dollars. 

Clubs which obtain their supply from wells, whose 
water is quite cold, find it necesary to establish small lakes 
or ponds to warm and mellow the water, and from these 
ponds, the water is pumped to the greens. These ponds 
may be located at convenient points, preferably rather 
close to the clubhouse, so that in an emergency, the water 
may be used for fire protection. They should hold a sup- 
ply of about 250,000 gals. Not only do they warm the 
water and furnish fire protection, but they add a hazard 
to the course as many an inaccurate driver has discovered. 

The mains to the greens vary in size from 4 in. to 2 in. 
and are laid only deep enough to be out of the way, as 
they are drained in winter. If pond water is used for 
sprinkling, it is necessary to have a separate system of 
pipes for drinking water, for sanitary reasons. Half a 
dozen drinking fountains are required over the course. 
These may be supplied through 34-in. galvanized pipe, 
also laid in a shallow trench. 

One other distinctly engineering feature that deserves 
mention is the roads. Frequently a considerable yardage 
of roadway must be constructed, not only in the club 
grounds, but on roads leading to the property. Generally 
speaking, penetration macadam is the most suitable and 
cheapest. ‘Traffic is not heavy, though consisting mostly 
of automobiles, and a few trucks delivering supplies. 
During the season, it will probably average 200 autos per 
day, 40 “bus” trips, and possibly half a dozen trucks. This 
is too much for plain macadam. 

During the winter, there is very little traffic, but in the 
early spring and late fall, the traffic is probably as heavy 
as at any time, and unless the roads are carefully con- 
structed, with adequate drainage and systematic mainte- 
nance, they will get badly cut up. 

From the foregoing sketchy review, it will be seen that 
no inconsiderable problems must be met and solved before 
a golf club is a going concern, and as there are said to be 
several thousand clubs in America, the field is not such a 
small one. Unquestionably many clubs would have saved 
a great deal of money if they had engaged a competent 
engineer to assist their golf architect when the course 


was planned. 





Vou. LVIII—No. 3. 








CHLORINE PURIFIES POLAND’S POLLUTED 
STREAMS 








American engineers are confronted with many prob- 
lems in their work of surveying, drainage, sanitation and 
construction, but it is doubtful if many of them ever 
went to a town where there was no water to drink except 
from a polluted river, and even that was controlled by 
a capricious and heavily armed soldier. 

That was the situation in Ratno, Poland, when a relief 
train of the American Red Cross Commission to Poland 
arrived in that city, situated on the banks of a branch 
of the River Pripet. When the train pulled in at the 
little station a swarm of men, women and children be- 
sieged the workers, all asking for one thing. “Please give 
us a drink of water,” they begged. 

Major F. W. Yowell, of Washington, D. C., and Lieu- 
tenant Paul Van Heck, of Hoboken, N. J., who were in 
charge of the train of relief supplies, were puzzled at this 
request. They knew that this town was built on the 
banks of a river, and yet here were the citizens pleading 
for a drink of water! 

“Why don’t you go down to the yiver and get a drink 
asked the Major. 

“The man who runs the river won’t let us,’ 
reply. 

Here indeed was something new. These Red Cross 
men, in their work of reconstruction, had met many 
strange situations and queer people, but so far they had 
not seen a man “who runs a river.” 

They started out to investigate. When they reached 
the riven bank they were halted by a big Bolshevist sol- 
dier, who at first view seemed all black whiskers and 
guns. He carried a long rifle, pointed at you in a most 
unpleasant and business-like manner, and also dangled a 
sharp sword to give additional emphasis to his com- 
mands. Here then was the man who ran the river. He 
seemed to be making a profitable income out of his 
enterprise. You see he had no competition and no one 
to fix his prices, so he could charge as much “as the 
business would stand.’’ He had been ordered here by the 
Bolshevist commanders, with instructions to let no one 
cross the river. This military command he was carrying 
out with precision, as well as another regulation of his 
own invention. According to the reports given to the 
Red Cross relief workers, this soldier was a creature of 
moods and temperament, and frequently it displeased him 
to see people of Ratno fill their water jugs from the 
river, of which he was sole owner, possessor and man- 
aging director. So on these days (of which there were 
many) he would hang out some sort of sign, indicating 
“No drinks here today.” 

llowever, this soldier-boss was not without imagina- 
tion and not immune to arguments—of a pecuniary na- 
ture. The rumor was current that for certain gifts, of 
goods or coin, he would change his mind and reverse his 
decision. To those who would part with a slight gift, 
from palm to palm, he would grant permission to carry 
away a jug of the beverage they craved. The Red Cross 
workers pleaded with him in behalf of the thirsty towns- 
people, but it was of no use. He had discovered a lucra- 
tive business, had given himself the exclusive franchise, 
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Mineral Aggregate and Perfect Mixture 
Make Kentucky Rock a Super-Asphalt 


Here is a grain of silica sand, magnified 250 
times. Note its irregular shape and note, also, 
that it is thoroughly coated with a black substance, 
which is bitumen. 

This photograph, taken 
through the microscope, 
explains the wonderful 


endurance of Kentucky 
Rock Asphalt. 


The endurance of a 
road is measured, first, 
by the wearing qualities 
of its mineral aggregate; 
and, second, by the efficiency of the binder which 
holds the aggregate together. 


Kentucky Rock Asphalt is from 92 to 93 per 
cent pure silica sand. This sand is so hard that 
one can readily cut glass 
with a piece of the natural 
asphalt rock. 


100 Per Cent Coated 

Each grain of sand in 
Kentucky Rock Asphalt 
is 100 per cent coated 
with” umen. Nature has 
done what would be com- 
mercially impossible with 
hot type or artificially 
mixed surfacing materials. 

The importance of this 
perfect coating cannot be 
over-estimated. It insures 
a bond so perfect that the entire road surface is as 
compact and solid as natural asphalt rock. 


The individual grains ofsand are so firmly bound 
together that the road surface is absolutely dustless. 
Neither the rigor of weather nor the pounding of 
traffic can dislodge the particles of sand. 

Because of its perfect mixture Kentucky Rock 
Asphalt is absolutely impervious to water. No 
moisture can creep into or beneath the surface to 
expand at freezing temperatures and destroy the 
roadway. 











Does Not Crack 


Kentucky Rock Asphalt does not crack—neither 
does it roll, buckle or bleed. It does not lose its 
life, because it is a natural product laid without 
artificial mixing or heating. Samples of the ma- 
terial in use for ten years have been analyzed and 
found as live as when first laid. Where depres- 
sions occur in the foundation the Kentucky Rock 





Laboratory where each ton of Rock Asphalt is tested 


Asphalt surface often can be broken up and used 
for patching the hole. 


Not an Experiment 
Kentucky Rock Asphalt is a proven surfacing 
material—second to none. Streets of the material 
laid in Buffalo in 1891 are in use today, and the 
cost of maintenance has been considerably less 
than that of other types. Kentucky Rock Asphalt 
laid in 1909 on the famous Nelson Avenue test 
road at Columbus, Ohio, was the only one of 
seventeen materials to pass the test. It is in good 
condition today, and not a cent has been spent 
for repairs. 
Uniform Mix Assured 
Although the presence of the vast deposits of 
natural asphalt and its wonderful qualities have 
been known for years, the inaccessibility of the 
material resulted in its be- 
ing removed and pulver- 
ized in an unsatisfactory 
manner. 


The Kentucky Rock As- 
phalt Company, which 
now controls the field, has 
solved all transportation 
problems and is removing 
the material in a systematic 
manner. 

Every ton of Kentucky 
Rock Asphalt which leaves 
the mills is analyzed in the 
Company’s laboratory to 
assure a perfect mixture of sand and bitumen. 

Kentucky Rock Asphalt, laid cold on an ordin- 
ary macadam base, or used as a resurfacing material 
on brick, concrete or other solid foundation, will 
produce a perfect surface. 





The saving in 
mixing and lab- 
or make the first 
cost considera- 
bly lower than 
that of other 
high class types. 
The ease and 
cheapness of 














maintenance— 
the remarkable 
endurance of the material—warrant our assertion 
that Kentucky Rock Asphalt makes the best road at 
the least cost. We will welcome an opportunity 
to prove it. 


Natural Asphalt Rock 


Write for booklet F. It is a complete and fascinating story of Nature’s own paving material. 
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and no outsiders were going to stop his declaration of 
dividends. 

The Red Cross relief train went on its errand of mercy 
without being able to solve the drinking water problem 
for the people of Ratno. A short time later they heard 
the report that the Bolshevist conquerors had been ousted 
from Ratno and that loyal Polish troops had delivered 
the city. When the Red Cross workers returned to Ratno 
they learned that the once powerful river boss had been 
driven out and that the people were drinking freely from 
the stream. 

Another problem arose. Was this water safe for 
drinking? Chemical examination proved that it was not. 
Like most of the streams of this region, it was pollute | 
with deadly germs, and its use soon would result in an 
epidemic of disease. Testing the water supply and then 
purifying it has been one of the most important relief 
measures of the American Red Cross. In all their work 
overseas, both in war zones and in refugee centers, the 
supply of pure drinking water has been regarded as the 
first and most urgent need. So it was at Ratno that the 
Red Cross workers unpacked their army “Lyster bags” 
and their ampules of calcium hypochlorite and provide | 
something new in the way of a “town pump” for the 
thirsty citizens. These bags are made of waterproof 
canvas, with faucets around the bottom, and when they 
are hung outdoors the slow evaporation keeps the water 
cool. They were in general use in France with the 
A. E. F., and many a joke has been written about the 
“chlorinated highball.” The doughboys might laugh 
about them, but they realized that many lives were saved 
by drinking from these big water bags, instead of taking 
the risk of pumps, open wells or streams. 

These “Lyster bags” are part of the regular equipment 
of every relief expedition of the American Red Cross. 
They have gone with these soldiers of peace and recon- 
struction into every part of war-devastated Europe, from 
France to the Balkans, and many lives may be placed to 
their credit. In Poland especially they have been used 
extensively. Many deaths had occurred in the Polish 
Army from preventable diseases that could be traced di- 
rectly to infected drinking water. Finally the army com- 
manders decided that something must be done, and they 
adopted the use of these water bags, which had proved so 
successful in the American Army. Some time ago the 
Polish Ministry of Health ordered 20,000 of these “Lyster 
bags” for distribution in army camps and civilian refugee 
centers. A recent news dispatch from Krakow, Poland, 
quotes Major Bruce M. Mohler, of Minneapolis, Minn., 
regarding the purification of Poland’s water system. 
Major Mohler is Deputy Commissioner of the American 
Red Cross in Poland, and he reports that the use of 
chlorinated water in soldiers’ camps, introduced by the 
Red Cross Commission, has given the cities of Krakow 
and Warsaw two of the most sanitary and best protected 
water systems in Europe. 

So the people of Ratno no longer drink infected wa- 
ter, nor do they pay their tribute to a cruel and grafting 
soldier. The man who ran the river has been replaced 
by a genial Pole, who warns the people away from the 
infected stream and directs them to the big Red Cross 
water bags, where a cool drink may be obtained, in which 
there lurks no poison germ. 
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AN IMPORTANT IMPROVEMENT IN 
WHEELER JET CONDENSERS 








The illustration herewith shows the latest design in ver- 
tical jet condensers as manufactured by the Wheeler Con- 
denser and Engineering Company, Carteret, N. J. The 
new feature is the vertically split casing of the tail pump. 

This feature permits easy and quick removal or in- 
spection of the pump rotor or other internal part. It is 
now simply a matter of removing the bolts and cover and 
uncoupling the rotor. Before this design was developed 
considerable time was required to get at and remove the 
rotor. 





LATEST TYPE OF WHEELER VERTICAL JET CONDENSER 


The improvement is now being added to two types of 
jet condensers manufactured by this company—the ver- 
tical jet condenser and the rectangular type counter-cur- 
rent condenser. 

Another feature worthy of note is the expansion joint 
between the pump and the condenser body. This joint is 
designed to take care of any changes in length due to 
temperature fluctuation. In some installations the ex- 
pansion joint is not recommended, hence condensers are 
made with or without the joint, depending upon the con- 
ditions in the plant. 

The primary advantage of the Wheeler jet condenser 
lies in the fact that it utilizes the heat absorbing capacity 
of the cooling water to the greatest degree, discharging 
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it from the bottom of the condenser at practically the same 
temperature as the steam. At the same time the outgoing 
non-condensible gases come into contact with the water 
entering at the top of the shell, and are therefore cooled 
to the lowest temperature. 

Referring to the illustration herewith, steam and water 
enter at the top. The water is discharged in streams 
through spiral nozzles, which break up the water current 
into a rain or spray to insure the desired steam-condensing 
capacity. The condensed steam and water fall to the bot- 
tom of the condenser, where they are removed by the 
submerged centrifugal pump. The air is removed 
through an opening just below the cone of the condenser, 
a small amount of cold water being allowed to fall just 
in front of the air outlet, thus cooling these gases to their 
smallest volume. 

In connection with these condensers a turbo-air pump 
or a three-stage steam jet air pump is usually recom- 
mended. 











ASSOCIATED MANUFACTURERS OF WATER- 
PURIFYING EQUIPMENT MEET 








The annual meeting of the Associated Manufacturers 
of Water Purifying Equipment was held at the Bellevue- 
Stratford Hotel in Philadelphia on Feb. 4, 1920. Prac- 
tically the entire membership was represented at a meet- 
ing of unusual progress and interest. Born out of war- 
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time necessity to assist in speedy production of water 
purifying equipment, the association now continues with 
the object of assisting in every way the water purification 


industry as a whole. Much has been accomplished in the 
past year, in that standard sizes for pressure filters have 
been agreed upon and much progress has been made by 
the committees on standards in making preliminary re- 
port on sizes and strength of materials entering into filter 
construction. The committe is also working on the 
standardization of contracts. It is anticipated that dur- 
ing the coming year an acceptable standard contract form 
will be prepared for use by the Associated Manufactur- 
ers. Mr. Arthur N. Crane, representing the New York 
Continental Jewell Filtration Company, was elected chair- 
man for the year 1920, succeeding Mr. F. B. Leopold, 
of the Pittsburgh Filter Company, who was elected to 
the executive committee to fill the vacancy created by the 
election of Mr. A. S. Garrett, of the American Water 
Softener Company, to the position of vice-chairman, suc- 
ceeding Mr. Crane. Mr. H. M. Tate, of the Borromite 
Company of America, remains secretary and treasurer. 
Membership in the association is open to all firms, com- 
panies and individuals regularly engaged in the manu- 
facture of water purification equipment whether for filtra- 
tion, softening or sterilization. It is the earnest desire of 
the association to have its membership include every or- 
ganization covered in this classification. It is believed 
that the association will greatly further the water purifi- 
cation art and the use of pure water. 
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CONSTRUCTION NEWS AND EQUIPMENT 























THE DEVELOPMENT AND USE OF MECHAN- 
ICAL EQUIPMENT IN HIGHWAY 
CONSTRUCTION 








By K. H. Talbot, of Koehring Machine Co., 
Milwaukee, Wis. 

It is not within the province of this article or, in fact, 
within the province of an equipment manufacturer to dis- 
cuss costs of doing work or relative costs with given 
equipment, but only to discuss different types of equip- 
ment and their economical use. Each job brings up its 
own problems and must be laid out according to the type 
of plant used. In the past, however, there has been a 
tendency on the part of contractors to wait until they 
received the job before they decided on the type of plant 
to purchase. The progressive contractor, however, has 
changed his point of view and is today purchasing equip- 
ment of a type which he feels will give him the best satis- 
faction and then bids jobs accordingly. 

Increased output of finished roads demands three 
things. First, that the crew be organized; second, that 
special loading equipment be used ; and third, that a larger 
mixer take the place of the smaller ones in order that the 
time the material is held in the drum may become a 
smaller factor in controlling the day’s output. 

Use of the Belt Conveyor Loader 

Economical organization of the crew is dependent, first, 
on the men themselves, second, on the reduction, by time 
studies, of the number of men and, third, on the replace- 
ment of men by machinery. The first change in machine 
design looking to more rapid charging of the mixer was 
the widening of the charging skip to accommodate two 
wheelbarrows at one time. This proved a great help but 
still it required wheelers and the output was dependent 
on the ability to keep the skip loaded. Replacement of 
men by machinery came with the manufacture of the belt 
conveyor loader. This consists of a steel frame 60 ft. 
long, running on traction wheels and operated by a 5-h.p. 
gasoline engine, as shown in Fig. 1. Standardized meas- 
uring boxes furnished with bottom dump doors insure 
proper quantity of aggregate per batch. On this frame a 
woven belt 22 ins. long and traveling at the rate of 450 ft. 
per minute serves to carry the materials forward and place 
them in the loading skip. Wheelers are no longer re- 
quired. The number of men in the organization is re- 
duced by six or eight depending on the size of the ma- 
chine. No more is there a tendency for the crew to be- 
come disorganized, for each man has his particular work 
to do to keep the cycle of operations functioning with 
clock-like regularity. The minute the charging skip 
touches the ground the material is dumped through the 
hoppers onto the belt and 20 seconds later the charging 
skip is again ready to be raised. In other words, the ma- 
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chine has become a pace-maker for the crew. The illus- 
tration gives some ideas of the methods employed in the 
use of this machine and its successful reduction of man 
power. It is much easier for a man to load a power- 
driven belt than to wheel materials through the heat of 
summer or over a muddy sub-grade. 

The contractor is interested, not only in the cost of 
labor, but in the efficiency of labor and he appreciates to 
accomplish this and hold his men he must make the work 
interesting and as easy as possible. It is natural that when 
men return from the army where they have used me- 
chanical equipment, they are interested in work upon 
which machinery is used. ‘They will work more conscien- 
tiously when feeding a machine than if they were handling 
wheelbarrows. 

Use of Industrial Railway 

For some years there has been a tendency toward the 
use of the industrial railroad for hauling materials in the 
construction of highways. Among the earlier methods 
was the use of standard 2 ft. gauge cars dumping into a 
sideloading mixer. This, however, did not fit the require- 

















FIG 
OPERATED BY CONTRACTOR R. P. BECKSTROM ON 
GRANT HIGHWAY CONSTRUCTION NEAR ROCKFORD, 
ILL. 


1—KOEHRING CONVEYOR MIXER LOADER AS 


ments, as, in the first place, the track was not always at 
the same relative elevation as the mixer, and, in the sec- 
ond place, it was not possible, with the size of the ma- 
chine, to get full capacity out of the industrial equip- 
ment. The batch box system was, therefore, developed 
and has the advantage of allowing the industrial railroad 
to be operated to full capacity. The mixer was equipped 
with a derrick, see Fig. 2, in order that the box might be 
swung over the loading skip and there discharged. 

In the discussion of cars and track, consideration should 
be given, first, to the design; second, to the number of 
boxes to a car; third, to the use of the “V”-shaped cars 
instead of boxes; fourth, to the use of bottom dump in- 
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Small Sauerman Cableway operated by 30 h p. Double-Drum Steam Hoist. 
This outfit furnishes all the gravel needed for a Michigan Townshlp’s 
road work. 


ACH year sees more Sauerman Drag-Line 
Cableway Excavators installed than any 
preceding year, and 1919 broke all records 

in this respect. 
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the dragline cableway excavator to dig over long 
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shovel or a boom dragline excavator, and partic- 
ularly its economy and efficiency in handling 
materials from under water that have influenced 
so many sand and gravel operators to give pref- 
erence to this type of equipment. 

A Sauerman Dragline Cableway Excavator is economical 
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point by gravity. 
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stead of tip-over boxes, and, fifth, the necessity for quick 
acting equipment in order that full capacity may be ob- 
tained from the mixer. 
Industrial Cars 

Road contractors have generally standardized on 2 ft. 
gauge industrial railroad and have accepted the standard 
2 ft. gauge cars manufactured by the industrial car manu- 
facturers using frames without platforms and placing the 
boxes directly on the frame. For mixers holding 14 and 
21 ft. of mixed material the use of two boxes to the car 
has proven the most satisfactory, as this gives full capac- 
ity from the standard 1% yd. industrial car. For the 
larger mixer, 28 ft. capacity, only one batch should be 
used per car, as the strength of equipment and weight of 
rail will carry one batch box satisfactorily, but not two. 

The use of “V’’-shaped cars loaded to capacity with one 
aggregate dumped directly onto the sub-grade, the mate- 
rials then being rehandled to the mixer by use of the 
mixer loader, has many advantages. The system obviates 
the possibility of tie-up because of breakdown of a por- 
tion of the plant at the loading station, or of transporta- 
tion equipment, and allows good storage of material, in- 
suring the concreting crew regular work. With the ma- 
terials for the concrete placed on the sub-grade the system 
is more elastic than is the one using the batch box. It is 
also probable that with a given machine more yardage 
will be placed by dumping aggregates on the sub-grade 











FIG. 2—MIXER EQUIPPED WITH DERRICK FOR SWING- 
ING BATCH BOXES OVER LOADING SKIP. 


and rehandling than if the quantity placed is dependent 
on the ability of the contractor to keep a steady supply 
of material moving to the mixer with the batch box sys- 
tem. However, there is the additional cost of rehandling 
this material, which doubtless offsets any reduction in cost 
per yard, due to increased profits. The batch box sys- 
tem has the added advantage that the total number of 
men in the crew is reduced. 
Three Types of Batch Boxes 

Some mention should be made of the three types of 
batch boxes that have been used during the season of 
1919. They may be divided according to their method 
of discharge into: first, tip-over boxes; second, side- 
dump boxés; third, bottom dump boxes. The tip-over 


(Continued on Page 38) 
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Get the Smith Simplex Catalog 


DONT invest in a paver until you have seen the complete catalog covering the 
Smith Simplex Paving Mixer. 

You owe it to your future success in road building to know what is meant by the Smith 
Simplex High Drum—highest of all high drum designs. This has an important bear- 
ing on the efficient use of either boom-and-bucket or chute deliveries (which, you will 
be interested to know, are interchangeable on the Smith Simplex). 

The Simplex Structural Frame is an achievement never before approached in paver 
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This year, with road building costs higher than ever, you'll appreciate the time and 
labor-saving features of this superior machine. It cannot be ‘“‘crowded” for work. It 
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Bulletin 409-A may prove to be worth thousands of dollars to you. You can have it 
by return mail. Write at once. 


THE PUMP FOR ROAD WORK 


It also tells you what size pipe to use for economy 


Afiother valuable volume of information which every 
successful road contractor will appreciate is the 
booklet ‘‘Never Failing Water,’’ which describes 
the complete line of Smith Pumping Outfits—Force 
Pumps, Diaphragm Pumps, Centrifugal Pumps. 


in first cost and operation. 

The pump and size of pipe are vital factors in the 
construction of roads. Get acquainted with Smith 
Pumps. ‘‘Never Failing Water’’ will be cheerfully 
sent on request. 


THE T. L. SMITH COMPANY 
472 Old Colony Building CHICAGO, ILL. 
Factories at Milwaukee, Wisconsin 


Smith Tilting Mixers—Smith Non-Tilting Mixers—Smith Simplex 
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These are the Tools of Good Road Makers 


VERY trade has its special tools. 

Good Roads Machines are the 
sturdy, lasting tools of the builder of 
good roads and streets. 


Here is equipment that stands up 
under the rigors of use and the attacks 
of “‘weather’’. Everywhere Good 
Roads Machines keep right on the job 
year after year. Good Roads Machines 
built nearly half a century ago are doing 
well their work today. 


You can pin your faith to a Good 


Roads Machine. Road grader, culvert 
pipe of corrugated metal, iron or cement, 
road roller, rock crusher, oil distributor, 
heating kettle, road drag—any and all— 


you can rely on them. 


You can depend upon their advanced, 
proven-practical design. Their materials 
are selected for their special work and to 
deliver more than the service calls for. 
Then there’s the workmanship; thor- 
oughly painstaking and skilled—the 
accumulated result of 43 years of spe- 
cialization in road equipment. 


we GOOD ROADS 


**‘EVERYTHING FOR THE ROAD MAKER’’ 


In writing to advertisers please mention MUNICIPAL AND COUNTY ENGINEERING 





VoL. LVIII—No. 3. 


Marcu, 1920. MUNICIPAL AND COUNTY ENGINEERING 37 









American Interlocking Cast Iron 


Culvert Pipe 























American Full Circle Corrugated 
Culvert Pipe 





a “ ‘ — 
Champion Portable Crushing Outfit, 
consisting of a crusher, mounting elevator, 
screen and portable stone bin 
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(Continued from Page 34) 

box design utilizes a “V-shaped car body or has a rec- 
tangular batch box with trunnion below the center of 
gravity of the load, to which the yoke attaches. In order 
that the cement may be measured in bulk the “V-shaped 
body has been divided into three parts by placing a sheet 
metal box of the proper shape and volume in such a po- 
sition in the body that the compartments are found in 
which the volume of fine and coarse aggregate is meas- 
ured at the same time. In other words, the body or box 
is divided into three distinct compartments, one holding 
cement and sand and the other stone. Two objections 
have been offered to this type 9f box: first, that the ce- 
ment compartment does not clear readily, and, second, 
that the tipping of the box results in a back kick, making 
it difficult to hold the box in place. 


The side discharge box has the advantage of throwing 
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essary rise by lifting the boom. The advantages of this 
method are: First, it is not necessary that the cars be 
spotted so carefully, as they can be brought to place by 
tightening the cable. Second, the relative elevation of 
boxes and mixer is not a factor in the operation, as there 
is sufficient line to lower boxes 3 ft. below the elevation 
of the machine if desirable. Third, the derrick is quick 
acting, there being no delays to the operation of the 
charging skip while waiting for the yoke to be hooked 
in place. 
Use of Trucks, Tractors and Trailers 

Consideration should be given té the use of motor 
trucks instead of industrial railroad, and also the use of 
tractors and trailers. No general conclusion can be 
reached on the relative advantage of these methods of 
handling materials without knowing the local conditions 
that exist on a particular job. Motor trucks are en- 

















FIG. 3—LOCOMOTIVE CRANE AND STORAGE BINS FOR CE MENT, SAND AND STONE AS OPERATED BY JAMES O. HEY- 
WORTH ON LINCOLN HIGHWAY IN DEKALB COUNTY, ILL. 


FIG. 4—BYERS AUTO CRANE AS OPERATED ON HIGHWAY CONSTRUCTION WORK BY H. K. RHOADS AT CLINTON, ILL. 


the material well to the front of the loading skip, but 
has the disadvantage of slow discharge and tendency to 
kick back. There is no opportunity to separate the ce- 
ment from the aggregate, and unless the bottom slope 
of the box is considerable the materials will not flow 
readily. The sloping of the bottom requires a larger box 
and also places the center of load higher above the rail 
and to one side. 

The consensus is that the bottom dump box equipped 
with a separate cement compartment most satisfactorily 
fills the requirements both for the 14 and 21 ft. paver, 
where the boxes are dumped by hand, and for the 28 ft. 
paver where they are dumped by power. With this type 
of box there is no back kick when the materials are dis- 
charged. 

Some question has been raised as to the relative ad- 
vantage of wood and steel boxes. The steel boxes are 
probably somewhat lighter and are easier to handle when 
they are new, but once they have become bent they are 
hard to straighten. The wood box, on the other hand, 
can be easily repaired, and in case of a wreck a few new 
boards and a carpenter will have them in working con- 
dition within a short time. 


Advantages of Fall Line on Mixer Derrick 
The 1919 season’s work established the great advantage 
of picking the boxes from the car with a derrick on the 
mixer, taking advantage of the vertical lift offered by 
picking them with a fall line instead of obtaining the nec- 


tirely out of their class in heavy mud. On the other 
hand, the industrial track must be ballasted in order that 
trains may run with necessary speed. If motor trucks 
are used it is necessary that delays in loading and un- 
loading be reduced to a minimum, as with a rental of $35 
a day even short delays are expensive. 

Some contractors have equipped motor trucks with 
batch boxes while others have divided the body of the 
truck into compartments and are dumping direct into 
the loading skip. Under any but the best conditions, 
however, the economy of this method is questionable, as 
it is impossible to balance with nicety the hauling sched- 
ule of trucks over the newly made sub-grade. The same 
condition applies to a less degree with the tractor train, 
but with the last mentioned equipment the objection is 
not so much the inability to operate on schedule as it is 
the inability to get into such a position where the der- 
rick on the mixer can easily pick the batch boxes from 
the wagons. Economy and capacity point to the advan- 
tage of dumping materials where hauled by either motor ' 
trucks or tractor train directly upon the sub-grade and 
rehandling to the mixer with a loader. 


Unloading Materials at Railroad Station 
The unloading of materials at the railroad station of- 
fers a problem in design of plant. The method of hand- 
ling the remainder of the job will, in a large degree, de- 
termine the type of unloading equipment. The methods 
employed for unloading materials may be divided as fol- 
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lows: First, unloading by hand either into wagons, trucks 
or into movable hoppers which are hung against the side 
of the car and from which the material is dumped into 
trucks or wagons; second, mechanical unloading, using 
bucket elevators or skip hoists from pits below the track; 
third, use of clam shell bucket operated by a stationary 
derrick; and fourth, the use of a portable crane. The 
first and second of these methods have been very suc- 
cessfully used where comparatively small amounts of 
materials were handled or where the material could be 
obtained in bottom dump gondola cars, but will not give 
the required capacity where the storage must be at the 
railroad station and not on the sub-grade. The fact that 
labor is expensive and difficult to get makes it desirable 
to use labor saving devices wherever possible. It is 
recommended that consideration be given to the derrick 
and the crane. 

The guyed derrick has many advantages over the stiff- 
legged derrick for this class of work, as it is possible to 
swing through 360 degrees and store materials behind it. 
Stiff leg derricks are being used successfully, but the 
shorter swing is a disadvantage. If stiff leg derricks 
are used, however, they should be set up with one of the 
legs parallel with the railroad track, so that maximum 
advantage can be taken of this swinging radius. 

There are two types of cranes which have been used 
extensively, first, see Fig. 3, the locomotive crane opera- 
ting on railroad trucks and handling materials to stock 
piles parallel with the track, and from them or from the 
cars into measuring bins, and second, see Fig. 4, the auto 
cranes which operate either on traction wheels or cater- 
pillars. Ejither of these machines is satisfactory, the lo- 
cation, quantity to be handled and general conditions de- 
termining which to use. Speed of movement and ability 
to store a considerable quantity of material are essential 
features. 

There have been many advocates of the use of tunnels 
in connection with locomotive cranes. The expense of 
such tunnels, however, does not seem to be justified, as 
against the use of open bins holding between one and two 
industrial trainloads of material, as the latter are portable 
to the extent that they can be picked up with the unload- 
ing crane or derrick, loaded onto cars and shipped to 
the next job. They have the advantage of being easy 
of access, allowing the men to work in the sunshine in- 
stead of darkness, and of being easily cleaned in case 
of any clogging. The placing of the loading bins on flat 
cars offers many advantages where a locomotive crane is 
used, as it makes possible the moving of this bin to any 
place desirable for loading, dependent only on the loca- 
tion of the car to be unloaded. 


Design of Unloading Plants 

A word of warning on the design of unloading plants 
may not be out of place here. In the past many con- 
tractors have made the mistake of designing their un- 
loading plants with too small storage capacity, to allow 
the crane to store materials as rapidly as it can be ob- 
tained. For a one mixer operation it is recommended 
that a contractor have on hand a storage of at least 
2,000 tons of stone and 1,000 tons of sand, and that he 
equip with an unloading plant having a capacity of at 
least 300 cu. yds of material per day. 


The expenditure of large sums of money for plant 
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requires that all parts be nicely balanced. Many men 
have found large equipment expensive and have finished 
the job with a loss because their plants were not. bal- 
anced. For instance, they may have had a large unload- 
ing plant and a small mixer, a large mixer and a large 
unloading plant, but poor transportation ‘facilities for 
handling the materials to the mixer, or they have pur- 
chased the industrial railway, not affording themselves 
sufficient storage at the unloading plant to keep going 
when deliveries were slow. 


With a central proportioning plant the use of bulk 
cement has proven very efficient. The materials in this 
instance are usually shipped in gondola cars with tar- 
paulin covers, unloaded with the same clam-shell that 
unloads the aggregate, and placed in overhead bins from 
which it is measured by volume into the batch boxes. 


Large Mixers : 

The demand for mechanical equipment is the outcome 
of the desire of the contractor to reduce the number of 
men required to build a mile of road per mixing unit. 
This has brought to the fore larger mixers in order that 
the unloading and hauling equipment may be used to 
its full capacity. A mixer holding 28 cu. ft. of concrete 
equipped with a boom and bucket and charged with a 
crane having a capacity of from 100 to 125 ft. of 16 ft. 
road per hour, has been built. Roads have been built at 
this rate in Michigan. 

One batch box is used for each industrial car instead 
of two used with the smaller machine. The design of the 
large mixer has been materially changed from that used 
for a paver with a capacity of 14 to 21 ft. in that the 
boxes are picked off cars with a separate crane and 
dumped into a batch hopper above the mixer. In this way 
one operation is done away with, that of lifting the charg- 
ing skip. 

On machines of 10, 14 and 21-ft. capacity the derrick 
operated by a power hoist swings the boxes from the car 
into the loading skip, after which the empty box is swung 
back and the materials hoisted into place. In this way it 
is possible to use a standard mixer which may be used 
either with wheelbarrows or with loader as well as with 
industrial railroad. The use of a separate crane with the 
smaller mixers is not economical as the output is not 
commensurate with the cost. 


3ased on laboratory results many state highway de- 
partments specified the use of concrete having a dry con- 
sistency but the results of the work in 1919 point out the 
desirability of accepting a workable consistency rather 
than an excess or deficiency of water. In the field there 
is a point reached where the advantage in strength of con- 
crete, due to reduced water, is offset by the added expense 
involved in handling the concrete. The boom and bucket 
distributing system has proven the most economical meth- 
od of placing concrete on the grade, and ft also has the 
ability to place the concrete on the sub-grade with one 
man control. 


Two Automatic Features in Mixer Design 


To guarantee standardized concrete two automatic fea- 
tures have been incorporated into the mixer; first, an 
automatic water measuring tank, so built that the quantity 
of water can be controlled and the same amount used for 
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each batch, and second, the batch meter, which controls 
the time of mixing. 

The measuring of the water is accomplished by filling 
the water tank to its full capacity and then drawing it 
down to the bottom of the discharge pipe, the elevation 
of which can be changed to give the required amount of 
water. ‘The tank is located crosswise of the machine, so 
that the quantity of water per batch is the same, regard- 
less of whether the machine is traveling on a level road 
or on a grade. In order to insure uniform quantity of 
water per batch the operator should open the valve into 
the mixer as soon as the last of the preceding batch is 
discharged and leave it in this position until he has low- 
ered the charging skip. This will give the proper time 
for discharge of water and insures uniform consistency 
of the batch. 

If, on the other hand, the operator does not open and 
close the valve at regular intervals one batch will be dry 
because the tank has not emptied and the next will have 
the desired amount of water. The result will be a varying 
consistency. 

The batch meter regulates the time that the batch re- 
mains in the drum of the mixer, locking the discharge 
chute when the material enters the drum and releasing it 
at the expiration of the time specified. Announcement 
of the fact is made by the ringing of the bell. 

Reference has been made to the desirability of the use 
of machinery as a pacemaker for the crew. One con- 
tractor found in 1919 that he was making time and get- 
ting out yardage by organizing his crew around the batch 
meter. The basis of all efficient engineering is time study 
and timing of operations. The batch meter offers the 
contractor a time control for his forces. 


Plant and Methods Used on Seven Jobs 

In order that the meaning of careful planning may be 
more forcefully brought out, I desire to describe seven 
road construction operations in as many parts of the coun- 
try, on each of which a different type of plant was used. 
Each of these contractors has developed the use of his 
equipment to the maximum. The operations to be de- 
scribed are as follows: 

(1) Tulsa County, Oklahoma, C. O. & H. Frye, con- 
tractor. 

(2) State Highway, Anoka County, Minnesota, the 
Widell Co., Mankato, Minn., contractor. 

(3) Rockford, Cherry Valley section of Grant High- 
way, Winnebego County, Illinois, Ross P. Beckstrom, 
Rockford, Ill., contractor. 

(4) Dixie Highway, Kankakee County, Illinois, Bates 
& Rogers Construction Co., Chicago, contractor. 

(5) Lincoln Highway, DeKalb County, Illinois, James 
O. Heyworth, Chicago, contractor. 

(6) Lincoln Highway, Rochelle, IIL, A. E. Rutledge, 
Rockford, contractor. 

(7) State Highway, Branch County, Michigan, G. L. 
Scharl, Milwaukee, Wis., contractor. 

Tulsa County, Oklahoma 

The first three jobs noted were similar in that a paving 
mixer and a belt conveyor loader were used, but differed 
in the manner of handling materials to the mixer. On 
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the road in Tulsa County, Oklahoma, the contractor had 
an average haul of less than one mile, and because of the 
availability of teams handled all the material from the 
railroad to the mixer with teams and dump wagons. The 
aggregates were placed in accordance with a predeter- 
mined plan, so that he knew definitely the amount re- 
quired per station. In this way there was no loss due 
to improper distribution of aggregate and there was no 
difficulty in getting the aggregate to the conveyor loader. 
Materials were unloaded from cars into wagons. At no 
time was the supply of material on the sub-grade allowed 
to get less than three to four hundred feet ahead of the 
mixer, and with uniform receipt of materials it was pos- 
sible to have at least one-half mile of aggregate on the 
sub-grade at all times. Cement was received in bags 
handled directly from cars to storage piles along the right 
of way or else into store houses at the roadside. 

So successful was this method that the same type of 
equipment was used exclusively by other contractors doing 
work in Tulsa County; in fact, at one time there were 
in use in Tulsa County five paving mixers with a capacity 
of 14 cu. ft. of concrete and five conveyor loaders in ad- 
dition to the mixer and loader described on the Frye work. 
This is the most simple type of plant, and with sufficient 
labor at comparatively low price proved very efficient. 
The storage of materials on the sub-grade guaranteed to 
the contractor his ability to keep his mixer working even 
though rain delayed his hauling. 


A State Highway in Minnesota 

The second operation, that of the Widell Co., Mankato, 
Minn., is of peculiar interest because of the use of a 
mixer and conveyor loader with an industrial railroad. 
In this instance the materials for the concrete were un- 
loaded by a clam-shell carried on a stiff leg derrick. They 
were placed either in storage piles or else directly into 
hopper bottom bins, from which the materials were 
dumped into 2 ft. gauge industrial cars and hauled by 
locomotive to the side of the work. Here the track was 
laid directly on the already prepared sub-grade. The 
stone was dumped on the one side in the required propor- 
tion and the sand on the other. Cement was handled 
in sacks, hauled to the job on flat cars and piled along- 
side the forms. In order to facilitate handling the cement 
the track was left in place until the cement was distrib- 
uted and then taken up. In this way two things were 
accomplished: First, there was sufficient storage on the 
sub-grade to keep the mixer going regardless of break- 
downs at the unloading plant or in transportation system, 
and, second, the sub-grade was not cut up. Another point 
which may be given consideration is the fact that this 
method of side dumping allows a very excellent path for 
the loader. 

Use of Motor Trucks and Tractor Train 

The work done by Ross P. Beckstrom Co. in Illinois 
offered a study in the use of motor trucks and tractor train 
for handling material from the railroad station to the 


mixer. Here again materials were delivered directly on 


the sub-grade. At the railroad station the aggregates were 
unloaded by a clam-shell bucket, carried on a stiff-legged 
derrick handling the material directly into hopper bottom 
bins or into- storage piles on the ground. The motor 
trucks and tractor train passed under the hopper, received 
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The Michigan Jr. Gravel Screener and Loader , 


A Machine that will take the Gravel out of the Pit or Pile, Screen out 
the Sand and Stones and Load the Gravel into Wagons or Trucks. 





The machine runs up and down the side of the 
pit or pile on a track and takes off a slice of about 
four feet at each time over thetrack. After going 
along the track once, the track is moved over and 
the loader returned along the side of the pit or pile. 

The Screener and Loader is self-contained, fur- 
nishing its own power, and has an attachment on 
the screen that prevents it from clogging up with 
clay, clods, etc. 

The machine has an elevating capacity of one 
yard per minute and, usually, the only operating 
expense is salary of three men. 

One man operates the machine and two men 
break down the embankment. 

The sand and stone are conveyed 20 feet away 
and do not have to be moved. Machine operates 
up and down the track as well as in and out of 
the embankment under its own power. It is all 
steel, and engine enclosed. 
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their loads of aggregate and passed out onto the job. The 
use of the tractor train was successful because of the large 
quantity which it. could haul at one time. The motor 
truck, however, served to fill in gaps and was used in 
handling the cement. ‘This was advisable, as otherwise 
it would have been necessary to place the cement along 
the road at the same time that the aggregate was placed. 
In this instance, because of the great width of pile which 
the motor truck and tractor train spread, it was found 
desirable to pile the stone in a wind row on one side of 
the road and pile the sand as equally as possible in piles 
at distances of 15 ft. This arrangement allowed the 
loader plenty of room to move forward with its end over 
the sand pile so that it could be easily loaded. 
Bates & Rogers on the Dixie Highway 

A different system was employed by the Bates & Rogers 
Construction Co., Chicago, on the Dixie Highway. Here 
they used a 14 cu. ft. mixer delivering the cement, sand 
and stone in batches in motor trucks from a central pro- 
portioning plant. Their method was to divide the bodies 
of the motor trucks into compartments by placing swing- 
ing doors transversely to the body. Depending on the 
size of the truck, the body was divided into two, three or 
four compartments, each of which held a batch. The 
truck was driven to the loading bins, proper quantities of 
aggregate placed in each compartment and the truck then 
passed the cement storage shed, where the sacks of cement 
were thrown into each compartment. Just before the 
truck backed into the mixer the cement was emptied from 
the sack into the compartment of the truck. At the 
mixer the motor truck turned around and backed in, 
straddling the loading skip, the dump body was raised an | 
the end gate released, allowing the first batch to run into 
the loading skip. The truck then pulled up sufficiently to 
allow the skip clearance. The skip was picked up an 
after discharging was again lowered, when the truck 
again backed in position for the discharge of the second 
batch. With a minute mix, very little time was actually 
lost by this system of handling materials provided it was 
possible to keep the trucks operating on schedule. How- 
ever, this did not seem to work out as well as might be 
hoped as sub-grade conditions, slight delays due to poor 
roads, breakdowns at the unloading plant and other details 
resulted in delays to the mixer. However, the very diffi- 
cult conditions under which this work was carried for- 
ward due to the sand sub-grade showed how successfully 
this system might prove under other conditions. 


In DeKalb County, Illinots 

In DeKalb County, Illinois, James O. Heyworth, Chi- 
cago, used two paving mixers holding 14 cu. ft. of con- 
crete, equipped with power operated derrick. The load- 
ing plant in this instance consisted of two locomotive 
cranes carrying 1 yd. buckets, which handled the cement, 
sand an stone directly from the cars into bins, or else 
handled the aggregate into stock piles. The use of bulk 
cement proved eminently satisfactory. Industrial railroad 
cars in this instance passed under the bins and received 
their full quota of cement, sand and stone, there being 
two batch boxes toa car. The boxes were of the bottom 
dump type and were easily handled by a lever operating 
from the outside. The industrial railroad was laid on the 


shoulder. The boxes were picked up and swung into the 
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loading skip by the power operated derrick. The Hey- 
worth job offered to the visitor an opportunity to study 
a wonderfully balanced operation using two mixers, one 
on a short haul and the other on a long haul. 


On Lincoln Highway in Iilinois 

A combination of the above methods was used very 
successfully by A. E. Rutledge, of Rockford, IIl., on his 
section of the Lincoln Highway, near Rochelle, Ill. Tak- 
ing advantage of the old gravel road which was in place, 
he distributed the materials by truck prior to the tearing 
up of the sub-grade, placing them on the shoulders where 
they could be easily reached. Material was placed in piles 
at an interval of 400 ft., picked up by bucket elevator (see 
Fig. 5) and loaded into industrial cars. Cars were hauled 
by team. Material was hauled a maximum of 400 ft. to 
the mi: er, where batch boxes were picked up, swung into 

/ 














FIG. 5—BUCKET ELEVATOR PICKING UP STONE 
PILED ON ROAD SHOULDERS AND LOADING IT INTC 
INDUSTRIAL CARS. 


place an:| dumped. Two distinct advantages accrued 
from this method—first, the material could be placed on 
the road before the grading was in progress, thereby al- 
lowing the trucks to use the road before it was disturbed, 
and, second, the distance hauled in cars was comparatively 
short. Mr. Rutledge stated that in 1920 he desires to ex- 
tend the distance between piles from 400 ft. to 800 ft. 


A Michigan Job. 


On the G. L. Scharl job at Coldwater, Branch County, 
Michigan, the unloading was accomplished by the use of a 
locomotive crane. The yard was a fine example of careful 
planning. There were two tracks 400 ft. long on about 
20 ft. centers. On one of these the cars of material were 
placed and on the other the sand and stone hoppers on 
railroad cars with the crane operating between them on 
the same track. The placing of the storage bins on flat 
cars so that they could be moved with the locomotive 
crane to any point where the aggregate was being un- 
loaded proved very advantageous, as it was found impos- 
sible to get a switch engine to do switching sufficiently 
often to make possible the unloading of 500 cu. yds. of 
material per day without rehandling large quantities. The 
2 ft. industrial railroad connecting the unloading yard 
with the mixer ran between the two tracks. When there 
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was no opportunity to load the industrial cars the crane 
unloaded from the standard gauge equipment into a stock 
pile paralleling the crane track, thereby keeping sufficient 
stock on hand to insure against delays due to irregu- 
larity in the receipt of materials. The cement was re- 
ceived in flat bottom gondolas, protected from the weather 
by tarpaulins. The same clam-shell bucket that was used 
for unloading the aggregate picked up the cement and 
dumped it into the cement loading hopper. This hopper 
was stationary and was set up between the two standard 
gauge tracks over the industrial railroad. Although some 
question was raised as to the loss and the danger of loss 
by rain, experience proved that in the cement unloaded for 
about three miles of this work the greatest variation be- 
tween the quantity delivered on the work and the invoice 
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The mixer used had a capacity of 28 cu. ft. of concrete. 
In other words, for every batch approximately 4 ft. of 
16 ft. road was placed. The batch boxes were lifted from 
the cars by a locomotive crane (see Fig. 6), carried on 
caterpillars, swung into position over the batch hopper 
of the mixer and dumped in the same way with a clam- 
shell bucket. Traction for the mixer was furnished by 
the caterpillar crane. On this job it was proven that the 
machine had a capacity of 100 ft. of concrete road per 
hour. Some idea of the size of the machine may be ob- 
tained when it is appreciated that the wheels on which it 
moves are 4 ft. in diameter and have a 20 in. face, while 
the drum is 5 ft. 8 ins. x 4 ft. 9 ins. The paver, while 
comparatively light, being only two tone heavier than the 
Koehring No. 14E Paver, is of exceptionally sturdy con- 

















FIG. 6—BATCH BOXES LIFTED FROM INDUSTRIAL CARS BY LOCOMOTIVE CRANE AND SWUNG INTO POSITION OVER 
THE BATCH HOPPER OF THE MIXER, COLDWATER, MICH. 


quantity of the cement company was the equévalent of 
six sacks per car and the average was considerably less 
than this. ‘wo teams were used at the unloading yard 
for switching the industrial cars, and due to their ability 
to go to either end of a string of cars without loss of time 
this method seemed preferable to the use of a locomotive. 
The equipment used was the standard 2 ft. gauge track 
and cars and three and six-ton gasoline locomotives. The 
cars carried one batch box apiece with a capacity of ap- 
proximately 55 cu. ft. They were handled in 15-car 
trains when the three and six-ton locomotives double- 
headed, and in ten-car trains when the six-ton loco- 
motives operated alone. At the loading plant the proper 
quantity of stone was first put into boxes, then the cement 
was measured by being passed thru a cylinder holding 5 


cu. ft. This was done by placing a 12 in. sheet metal pipe 


as the discharge from the hopper with a gate near the top 
and another near the bottom. The operator closed the 
bottom gate, opened the top gate, allowing cement to run 
into the cylinder, then closed the top gate and opened 
the bottom. This was then repeated to get the right quan- 
tity of cement per batch. <A piece of canvas attached 
to the bottom of the cylindrical chute and to a hoop on 
the other end, which could be lowered into the car and 
raised in order to let the car pass, did away with loss of 
cement by wind. With the use of two locomotives double- 
headed it was possible for the smaller one to handle the 
empties back to the loading plant, while the heavier did 
the switching around the mixer. Prior to the arrival of 
the locomotive, however, such handling of loads and emp- 


ties as was necessary at the mixer was handled by team. 


struction. The motive power consists of a four-cylinder 
5x 7% gas engine rated at 30 to 35 horse power. A spe- 
cial winding drum is mounted at the front and end of 
the framework for use in moving cars. The machine, 
like the other pavers, can be equipped with either a dis- 
tributing boom and bucket or distributing spout. 

The foregoing is the major portion of a paper presented 
by Mr. Talbot at the recent annual convention of the 
Illinois Society of Engineers. 











THE F. C. AUSTIN COMPANY INCREASES 
MANUFACTURING FACILITIES 








The F. C. Austin Machinery Company has been incor- 
porated to take over the entire business of the F. C. Austin 
Company, the Municipal Engineering and Contracting 
Company, both of Chicago, and the Linderman Steel and 
Machine Company of Muskegon, Mich. The new com- 
pany will retain the personnel of the older companies, and 
the efforts of the new company will be directed toward 
supplying the demand for the Austin machines. 

The combination of the Austin and Linderman plants 
increases by eightfold the capacity of the recent Austin 
output, and gives the new company the largest production 
facilities in the manufacture of earth loading and cement 
working machinery in the United States. 

Mr. F. C. Austin retires from the active management, 
and the president of the Linderman Company, Mr. B. A. 
LLindeiman, assumes control. Offices of the new company 
will be in the Railway Exchange Building, Chicago. 





a) 
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Full-Revolving, Self-Propelling 
LOCOMOTIVE CRANES 


Mounted on Traction Road Wheels. 


Equipped with 30-ft. Booms and 3,- 
yard Clamshell Buckets. 


ALL BRAND NEW 


F. MAYER 
53 W. Jackson Blvd. CHICAGO. 


CONTRACTORS’ EQUIPMENT OF ALL KINDS 














66 ae 
| BEREA Municipal Contractors: 
Pioneer in the field 
aon The Bond Buyer? 
The Cleveland Stone Co | 
| Union Bidg., 1836 Buolid Ave. “CLEVELAND, OHIO If not, you should write for a 


sample copy at once. It will in- 
form you of all the work contem- 
plated by municipalities all over 


Western Offices: 


Room 1112 Merchants Loan & Trust Bidg., Chicago 





; 
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the country. 


LABORERS and TRADESMEN 
CARPENTERS, HANDY MEN 


100% free of charge to employers 


It is known as ‘‘The Authority on 
Municipal Bonds’’ and it keeps 
in pretty close touch with the 
officials in thousands of cities, 
towns and villages. 


The Bond Buyer 


67 Pearl Street NEW YORK CITY. 


Sewer, Street, Road and Factory Men | 


Foreign and American Laborers 


Diamond Labor Agency 


557 W. Madison St. CHICAGO, ILL. | 
Phone Main 5074 i 
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Contracts AWARDED 




















ROADS AND STREETS 


Ala., Albany—W. W. Leftwich & Co., 
Nashville, Tenn., awarded contract to pave 
streets here, at $400,000. 

Cal., Brawley—David H. Ryan, E. San 
Diego, award. contr. for paving East and 
W. Main St.; also portions of other streets, 
at $133,908. 

Cal., Fresno—Federal Construction Co., 
Fresno, awarded contract for paving with 
asph. conc. base and 1% in. Warrenite top, 
9.536 miles of county highway, at $200,789. 


Cal., Gridiey—Clark & ‘Henery Constr. 
Co., 13th and 14th Sts., Sacramento, 
awarded contract for paving 30 blocks of 


various streets, at about $167,000. 

Del., Georgetown—Sussex County let con- 
tract for bldg. 2.30 miles rd. from Blades 
to Concord, to T. S. Holt, Federalsburg, 
Md., at $79,958; 4.65 miles road from Rox- 
ana to Millville, involving 20,000 cu. yds. 
earth excav. and 39,000 sq. yds. bitum. 
macadam; also 4.58 miles rd. from George- 
town to Habbeson, to Empire Construction 
Co., Empire Bldg., Philadelphia, at $124,838 
and $11%,070, respectively; all 14 ft. wide. 

Fla., Jacksonville—J. Y. Wilson, Clark 
Bldg., awarded contract for paving Kings 
Road, Myrtle Ave., Bay, Evergreen, Enter- 
prise, Moncrieff and 7th Streets; vitr. brick 
on concr. base, at $263,620. 

Ga., Washington—Meador Constr. Co., 
Healy Bldg., Atlanta, awarded contract for 
grading, paving and draining 5.2 miles Ath- 
ens and Augusta Hwy., at $174,878. 

Idaho, Mountain Home—Frank Powell 
awarded contract for impvt. of east and 
west highway from Mountain Home to the 
Glenns Ferry Hwy., at $92,000. 

ill., Moline—Bd. of Local Impvts. has ap- 
proved city engineer’s ests. on paving pro- 
jects which will cost about $194,855. Por- 
tions of 20th St., $40,231; 11th Ave., $15,902; 
Third St., $55,287; repaving 15th St., $77,071; 
alley betw. 12th and 13th from 12th to 16th 
Aves., concrete, at $5,464. 

Ind., Monticello—Nejdel & Courtright Co., 
Lake Co., awarded contr. for constructing 
the M. Renok Road, Union Twp., at $186,- 
437 


ind., Terre Haute—Commrs. Vigo County 
let contract for bldg. 6 mi. Le Roy Church 
Road, concrete, to Carpenter Construction 
Co., at $209,737; 6 miles to H. J. Foulkes 
Road, concrete and brick, to Foulkes Con- 
struction Co., 705 Ohio St., at $264,900. 

la., Cherokee—Bryant Asphalt Co., 807 
Black Hawk Bldg., Waterloo, awarded con- 
tract for 80,000 sq. yds. asphaltic paving 
on various streets at about $316,000 

la., Pella—J. C. Blunk, Ottumwa, award- 
ed contract for paving various streets, in- 
volving 79,000 sq. yds. vitr. brick on con- 
crete base, at about $320,000. 


la., Postville—Dearborn Construction Co., 
Watertown, Ia., awarded contract for pav- 
ing streets, at $204,899. 

la., Woodbine—E. A. Wickham & Co., 
Council Bluffs, Ia., awarded contract for 
paving 35 blocks. The paving bid was 
under $200,000, while the balance of the 
job, including curbing and storm gutters, 
will run the amt. up to betw. two hundred 
and forty and two hundred and fifty thou- 
sand dollars. 

Kans., Colby—Gordon Constr. Co., Cen- 
tury Blidg., Denver, awarded contract for 
30,200 sq. yds. paving; alsq 14,800 ft. sew- 
ers, at about $170,000; cost plus percentage 


basis. 

Kans., Colby—L. L. Beye, Eldorado, 
Kans., awarded contr. for paving, curbing 
and guttering, at $160,575. 

Kans., Dodge City—E. W. Geiger Constr. 
Co., City, awarded contract for paving; 
about 33 blocks of paving at $248,700. Con- 
tract calls for 3-in. brick on conc. (4-in.) 
base. 

Mich., Coldwater—Kalamazoo Paving Co. 
awarded contract for paving abt. 10 miles 
of Chicago Rd. Branch Co., at approx. 
$31,000 per mile. 

Mich., Jackson—Brooks Constr. Co., 2104 
Miner St., Ft. Wayne, Ind., awarded con- 
tract for grading, paving and curbing 2% 
miles of various streets, at about $97,500. 


Miss., Natchez—Gano & McKeithen, 
Woodville, Miss., awarded contract to 
constr. 3.6 miles State Trunk Rd. betw. 


Natchez and Fayette; $290,000 available. 

Neb., Broken Bow-—A. H. Read Co., 
Omaha, awarded contract for paving 148 
blocks, involving 80,000 lin. ft. curbing 
and guttering, 70,000 cu. yds. earth excav., 
30,000 sq. yds. vitr. brk. and 130,000 sq. yds. 
asphalt, at about $700,000. 

Neb., Neligh—Union Paving and Constr. 
Co., St. Joseph, Mo., awarded contr. for 
cem. cone. paving, at $122,000. 

Neb., Randolph—J. O. Beebe, Omaha, 
awarded contract for impvt. of 20 blocks; 
Bway, Wayne, Nebraska, Hughson and 
Pierce Sts., 24 and 50 ft. wide; brick; at 
about $175,000. 

N. J., Trenton—Utility Construction Co., 
5 Spring St., New Brunswick, awarded 
contract for bldg. Route 13, Sect. 4,— 
Kingston to Princeton—Mercer County, 18 
ft. wide, involving 18,627 sq. yds. concrete, 
at $104,234. 

N. Y., Albany—Following contracts award- 
ed for improving or completing highways: 
Rd. No. 1538, Spoor-Lasher Co.,_ Inc., 
Poughkeepsie, N. Y., at $40,238; Rd. No. 
1239, Schunnemunk Constr. Co., Highland 
Mills, N. Y., at $65,839; Rd. 1540, David 
Schoentag, Saugerties, N. Y., at $46,961; 
Rd. 1228A, Jno. W. Flynn, Waterford, N. 
Y., $109,658; Rd. 1388, Arthur F. McCon- 
ville, Ogdensburg, N. Y., at $95,829; Rd. 
1256, Pathfinder Constr. Co., Fulton, N. Y., 
$104,837; Rd. 541A, G. Clayton Hill, Fulton, 
N. Y., $16,497; Rd. 1452, Greenfield Constr. 
Co., Hornell, N. Y., a. Rd. 1352, 
Greenfield Constr. Co., Hornell, Y., $138,- 
soe Rd. 1537, Felton Constr. - Buffalo, 

Y., $123,808; Rd. 773A, Public Service 
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Ind., North Judson—Water works to be 
constructed at North Judson, Ind. Bids 
will be received until April 7, 1920. 
Lightcap, clerk. 








Cont. Co., Niagara Falls, N. Y., at $80,476. 

N. Y., Niagara Falls—Public Service Cont. 
Co., Niagara Falls, awarded contract for 
constr. of Wendelville-Lockport Rd., 3.38 
mi. in Niagara Co., at $80,476. 

N. C., Raleigh—R. G. Lassiter Co. award- 
ed contract for constructing 8.8 miles hard- 
surfaced highway betw. Rocky Mount and 
Nashville; cone. base and Topeka surface, 
at $292,000. 

N. C., Raleigh—W. E. Graham, Mt. Ulla, 
awarded contract by State Hwy. Comn. for 
topsoiling 8 miles of road—Mocksville to 
Davie line, Davie Co., at $39,979; 10.60 mi.— 
Mt. Airy to Stokes Co. line, $67,500, 10.82 
mi. Dobson-Mt. Airy Rd., $83,500, both in 
Surry Co.; cone. surfacing 8.74 mi. Central 
Hwy. 16 ft. wide, Almance Co., to Powell 
Paving & Contg. Co., Columbia, S. C., at 
$263,709. 

N. D., Fargo—W. E. Kennedy, City, 
awarded contract for paving streets south 
of First Ave., north, at $250,000. 

Okla., Muskogee—Froebe- Briscoe Co. 
awarded contract for 37 miles gravel road 
in Muskogee Co., at $488,351. 

Okla., Oklahoma City—Western Paving 
Co. awarded contract for repair of paving 
on Reno and adjoining avenues, at $105,618. 

Pa., Erie—Summit Construction Co. 
awarded contract for paving 4-mile section 
of road connecting Erie and Wattsburg, at 
$193,999. 

Pa., Harrisburg—R. B. Markley, Roches- 
ter, awarded contract for bldg. 13,592 ft. 
State-aid Hwy., 16 ft. wide, Daugherty & 
New Sewickley Twps., Beaver County, 1- 
course rein. conc. and Hillside vitr. brick, 
at $150,771; 15,000 ft. from n. east line 
Easton to Tatmy Boro. line, rein. conc., 
Northampton Co., to Smith-McCormick Co. 
and McInerney & McNeal, Inc., Easton, at 
$165,526. 

Pa., Harrisburg—MacArthur' Brothers’ 
Co., 120 Broadway, New York City, award- 
ed contract by State Hwy. Commr., Lewis 
S. Sadler, for bldg. sect. of Route 195, 
through Dauphin and Perry Counties, at 
$481,784. Project calls for constr. of 41,753 
ft. one-course rein. conc. roadway, 18 ft. 
wide, extending from eastern end of bridge 
over the Juniata River to the Watts-Buffalo 
Twp. line. 

Pa., Harrisburg—R. J. DeLong, Williams- 
port, awarded contract by State Hwy. Dept. 
for constr. of 3641 ft. of highway at Knox- 
ville, at $49,500; T. I. Gill Co., Binghamton, 
contr. for 19,215 ft. in Bradford, Wysox and 
Rome Cos., at $150,568; Warren Bros. Co, 
Boston, contr. for rd. work in Clearfield 
Co., Wallacetown, Boggs and Bradford, at 
$415,450; also 25,566 ft. in Elk Co., Horton 
& Ridgway, at $285,721. 

Pa., Harrisburg—Arthur McMullen Co., 
Philadelphia, awarded contr. for constr. of 
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31,000 ft. new road in Northampton Co.— 
Bath to Northampton—at $231,883. 

Pa., Philadelphia—Union Paving & Con- 
struction Co. awarded contr. for repairing 
asph. paved streets throughout city at 
$500,000. 

Pa., Scottdale—Burgess & Dorrier, local, 
awarded contract for constructing 12,581 ft. 
improved highway in Center Twp., Greene 
Co., at $182,398; Franklin Norris, Somerset, 
contract for 10,620 ft. in same township, at 
$151,003. 

3. C., Florence—Slattery & Henry, Green- 
ville, 8. C€., awarded contract to construct 
concrete road betw. Florence and Tim- 
monsville, at $350,000. 

Tenn., Bristol—Southern Construction 
Co., Harriman, awarded contract for bldg. 
link in state hwy. betw. Kingsport and Tate 
Springs. This will be hard-surfaced rd. of 
asphalt and will cost approx. $1,000,000. 

Tex., San Angelo—Charles B. Metcalfe & 
Son awarded contract by Tom Green Co. 
to construct 14 miles water-bound macadam 
asph. surf. rd. on Highway No. 4; 12% mi. 
available. 

Tex., Weatherford—Womack Constr. Co., 
Sherman, Tex., awarded contr. for grading, 
graveling and concrete work; J. E. Ward, 
Dallas, contract for two-course asph. surf. 
treatment; total cost, $290,000. 

Va., Bristol—Municipal Paving and Con- 
struction Co. awarded contract to construct 
20,000 sq. yds. paving; sheet asph. on 5-in. 
cone. base, at $100,000. 

Wash., Bellingham—Skagit Construction 
Co. awarded contract for paving 8 miles 
Laurel-Linden road, at $214,818. 

Wash., Seattle—Mandric Constr. Co., 504 
First Ave., W., awarded contract for bldg. 
1% mi. roadbed, near Damnation Creek, 
into Skagit River Valley, in connection with 


proposed hydro-electric plant, involving 
21,702 cu. yds. earth and 15,800 cu. yds. 
solid rock excav., at $67,907. 

Wash., Seattle—Fiorito Bros. awarded 
contract for paving W. 65th St., et al, at 
$100,178. 


Wash., Tacoma—Grant-Smith Co., Seat- 
tle, awarded contract for constr. of road 
from Carbonado to Fairfax, at $223,750. 

W. Va., Wayne—Wayne Constr. Co., 
Wayne, awarded contract for improving 
Wayne-East Lynn Rd. (5.9 miles) at $115,- 
« 663. 

W. Va., Williamson—Clay & Doyle, Hunt- 
ington, awarded contract for bldg. 8 miles 
along Pigeon Crk., 20 ft. wide, at $108,410. 

Wis., Manitowoc—Manitowoc Construc- 
tion Co. awarded contract for paving with 
r. ec. Conc. surf. $2.74 per sq. yd.; excav. 
$1.10 per cu. yd.; curb-gutter, 90c per lin. 
ft. City to reimburse contr. in costs ad- 
vance. Est. total cost, $237,063. 

Wis., Manitowoc—Stephen Zendala 
awarded contract for 4 miles conc. road 
from this city on Hwy. 17, at $125,000. 

Wyo., Casper—Warren Construction Co., 
Box 621, awarded contract by city for bldg. 
Paving Districts Nos. 10 and 14; bitulithic 
pavement, at $228,494. 


SEWERAGE AND SEWAGE 
TREATMENT 


Ariz., Yuma—G. B. Benson & Sons, Stim- 
son Bldg., Los Angeles, awarded contract 
for laying 69,830 ft. 4-20 in. vitr. pipe in 
sewer distr. 3; 6 mi. 20-in. concrete pipe 
outfall, sewage pumping unit; conc. pump 
house and 52 manholes, at $91,324. 

Ind., Evansville—J. L. Newman, 1701 E. 
Illinois St., awarded contr. by Park Board 
for extending Baker Avenue sewer through 
Garvin Park, at about $22,666. 

la., Pierson—M. A. Camery, Harlan, Ia., 


awarded contract for construction of main 
and lateral sewer system, at $21,000. 
la., What Cheer—M. McElligott, Evans- 
ton, Ill., awarded contract for sewage dis- 
posal plant, at $24,547 
‘ta., Woodbine—E. A. Wichant & Co., 
Council Bluffs, Ia., awarded contract for 
constructing storm sewers at $20,041. 
Mass., Reading—Bruno & Petitti, 18 Tre- 
mont St., Boston, awarded contract for 
bldg. 1,364 ft. 16-in. cast iron pipe sewer 
through Reading and Wakefield, at $70,179. 
Mich., Detroit—Lennane & Mclivenna, 
1205 Book Bldg., awarded contr. to build 
70 ft. rein. cone. sewer outlet in Mt. Elliott 
Ave., at $49,900. 


Minn., Marshalli—Coolsaet Bros., local, 
awarded contract for storm sewers, at 
$31,490. 

Minn., St. Paul—Peter Nelson & Son 


have sublet part of their $30,000 sewer and 
water contract to A. H. Truax. 

Mo., Hanover—Empire Construction Co., 
Kansas City, Mo., awarded contract for san- 
$65,000, sewer system for city of Hanover, at 

Neb., Broken Bow—Smith & Chambers, 
Scottsbluff, awarded contract -for laying 
storm and sanitary sewers, and bldg. disp. 
plant, at abt. $167,000. 

N. M., Santa Fe—Gordon Construction 
Co. awarded contract for constructing 
sewer system which will supplement exist- 
ing system, at $49,000. 

N. Y., Brooklyn—Booth & Flynn, Ltd., 17 
Battery Pl., New York City, awarded con- 
tract for repairing sewer in Johnson St.— 
Leonard to White St., at $145,412. 

N. C., Bessemer City—J. B. McCrary, 
Atlanta, Ga., awarded contract to con- 
struct sewer system; $45,000 bonds voted 
for this impvt. 

O., Cleveland—American Construction 
Co., Marion Bldg., awarded contr. by city 
for constructing twelve 8x50 ft. conc. grit 
chambers, 1 sty., 150x150 ft. pump house, 
brk. flow channels, ete., involving 15,000 
cu. yds. excav., 250 ttons reinforcing steel 
and 17,480 cu. yds. cone. on E. 140th St., 
at $312,932. 

Toledo—Graham & Henderson, Cleve- 
land. awarded contract for bldg. Contract 
1 of Ten Mile Crk. Interceptg. Sewer— 
Bayview Park 3 miles along Manhattan 
eae To. involving 18,000 ft. 10-ft. pipe, at 
585 

poe hg ’ Ada—Following sewer contracts let 
by Bd. of Commrs.: in sanitary and 
storm sewers (Sect. D), to J. E. Hanson, 
Tulsa, Okla., at $26,025; Sec. E, sewage 
disp. plant, contact and sludge beds, to 
Yates & Gallamore, Ada, at $46,936; Sewer 
Dists. Nos. 8, 9 and 10, to J. E. Hanson, 
Tulsa, at $4,000, $10,700 and $10,000, re- 
spectively. Johnson Benham,, Conslt. 
Engrs., Kansas City, Mo. 

Tenn., Halls—Frayser-Davis Constr. Co., 
St. Louis, Mo., awarded contr. to con- 
struct sewer system, at $120,009. 

WATER SUPPLY AND PURIFICATION 

Ariz., Phoenix—Phoenix Tank Co. and 
Redwood Mfg. Co. awarded contr. for Red- 
wood Pine for water works to cost $845,000. 
Work will be equally divided between the 
two bidders and will include 32 miles of 
pipe with a diam. of 38 in. 

Cal., Whittier—Jackson Iron Works 
awarded contract for pumps for the mu- 
nicipal water system, at $6,855. A contract 
will also be closed with S. Cast Iron 
Pipe Company for cast iron pipe. 

Ont., Can., Acton—Gartshore-Thompson 
Co., Hamilton, Ont., awarded contract for 
4 miles cast iron pipe. 

Ont., Can., Dresden—Canadian Des 
Moines Steel Co., Inches Ave., Chatham, 
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NOTICE 

The Board of Council of the city of Win- 
chester, Ky., will on April 2, 1920, at 8 
o’clock p. m., in its council chamber, re- 
ceive sealed bids for the improvement of 
about 75,000 square yards of streets, to be 
constructed of asphalt, vitrified brick or 
concrete, according to the plans and speci- 
fications therefor on file in the office of G. T. 
Horine, city engineer. 

The city reserves the right to reject any 
and all bids. STREET COMMITTEE 

Of the City of Winchester, Ky. 








Ont., awarded contract for construction of 
water works system, mains and tanks cost- 
ing $16,000 for town; contract for 60,000 
gal. elevated steel tank, $8,700 

Ont., Can., Guelph—Pacific “Coast Pipe 
Co., 1551 Granville St., Vancouver, B. C. 
awarded contract by city for bldg. 1500 ft. 
8-in., 1500 ft. 12-in. and 15,000 ft. 24-in. 
machine banded wood stave pipe, at about 
$100,000. 

Ga., Macon—W. Z. Williams Construction 
Co. awarded contract to construct 1,500,000 
gal. rein. cone. reservoir on Breezey Hill, 
at $65,180. 

Ind., Anderson—Mid-West Engine Com- 


pany awarded contract to furnish new 
pump for city water plant, at $3,780. 
Equipt. will be used to lift water tfrom 


river to the filter beds. 

Ind., Decatur—Worthington Pump & Ma- 
chinery Co., New York, awarded contract 
for air compressor, at $3609. 

la., Avoca—Pittsburgh-Des Moines Steel 
Co., Des Moines, Ia., awarded contract for 
constr. of steel water tower, steel water 

Md., Baltimore—Baltimore County Water 
and Electric Co. awarded contract for fur- 
nishing approx. 10 miles of water main in 
what is known as the Graceland Park de- 
velop. in East Baltimore. 

Valve Mfg. Co., 


Mich., Detroit—Flower 
Detroit, awarded contract for furnishing 
400 6-in. gate valves, at $32.40 each, or 
ey = hodivanta, $125 each, or a total of 

Minn., Duluth—Norquist & Berg, 924 10th 
Ave., E., awarded contract for extensions 
to water and gas mains on Jefferson St.— 


22nd Ave., E., to 24th Ave., E.; also mains 
in 28th Ave., E., at $11,711. 
Minn., St. Paul—Peter Nelson & Sen 


have sublet a part of their $30,000 water 
and sewer contract to A. H. Truax. 

Mo., Kansas City—Lock Joint Pipe Co., 
New York, awarded contract for .aying 
7850 ft. 48-in. pipe on Kansas side ‘o con- 
nect a gap in the third flow line betw. 
Quindaro Pumping Station and Kaw River 
Tunnel, at $145,225. 

Mont., Great Falls—Chicago Bridge and 
Iron Works, Chicago, awarded contract to 
build the 1, ee 000-gal. water storage tank, 
at abt. $35,0 

Neb., oe Al F. Morrissey & Co., 
Chadron, awarded contract for bldg. 75, 000- 
gal. concrete lined reservoir and laying 
27,400 ft. 10-14 in. wood or cast iron pipe, 
at about $100,000. 

Okla., Enid—Wells-Works Co., Garden 
City, Kan., awarded contracts for digging 
wells to supply city with an additional 3 
million gallons of water daily, at about 
$40,000. 

Pa., Philadelphia—Edward Fay & Son 
awarded contract by Director Winston 
Dept. Pub. Wks. for he to Queen 
Lane filter plant, at $367,734 

Pa., Philadelphia—A. P. Smith Mfg. Co. 
awarded contract to furnish Bureau of 
Water with fire hydrants, at $16,000. 





Used Road Building Equipment For Sale 


1—Cummer 1800-yard Road Asphalt Plant in 3 units. 


AT REDUCED PRICES 








1—Iroquois 800-yard Road Asphalt Plant in 2 Units—0il Burning 
2—x-yard, Full Revolving Traction Steam Shovels. 

6—Road Rollers, 2%, 8 and 10-ton. 
1—Noyes Crusher for Re-worKing Old Asphalt. 


Locomotive Cranes, Hoisting Engines, Buckets, Dump Cars and Other Equipment. 


F. MAYER, 


53 W. JACKSON BOULEVARD 
CHICAGO, ILLINOIS 
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This Valuable New Book 


Just off the Press—Ready for you Now! 


VERY contractor,every road-builder should send for this new 
Austin- Western Service Book. 


It explains the Austin-Western Service Plan—a 
plan which really helps youin your own business 
—not merely aids you in keeping your machinery 
fit--but helps you get the contracts to keep your 
machinery busy. 


This plan is too big, too complete to explain 
here. But it’s all in the book which is yours on 
request. 


We’ve been told by old-timers in the road-build- 


The Austin-Western Road Machinery Company 


Chi Illinoi 

icago, Illinois 

New York Philadelphia Columbus Jackson Memphis St. Paul Los Angeles 
Albany Richmond Louisville Dallas Nashville Portland San Francisco 
Boston Charleston, (W. Va.) New Orleans Oklahoma City Atlanta 


ing business that our service is one which really 
serves the contractor and road-builder. One 
thing we’re sure of—everything we can think 
of to help you is included in our plan. 


This service doesn’t obligate you in any way. 
See for yourself in the book. 


It costs you a two-cent stamp or a postal to get 
the facts. Send today—right now, while you 
are thinking of it. 








EXPORT DEPARTMENT - 
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REPAIRS! DETOURS! 





HELP! 


No Road ‘ e Oil Macadam 
A Good Road . ; - One Course Concrete 
The Best Road , , WARRENITE-BITULITHIC 


Is the BEST any too good for YOU? 
Everybody Pays for the Roads—nobody considers the cost of 


maintenance, but everybody pays for it just the same. 


Will the Pavement Outlive the Bond Issue? 
WE RECOMMEND 


Warrenite-Bitulithic 


A Wearing Surface that LASTS. 
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Warrenite-Bitulithic pavement on Stewart Street, Puyallup, Washington, laid in 1910. It has been subjected to traffic 
of this character for a number of years and does not show the effect of any wear on this account. 


Write for Illustrated Booklets. 


Warren Brothers Company 


Executive Offices: BOSTON, MASS. 


DISTRICT OFFICES: 
PHOENIX, ARIZ. 
UTICA, N. Y. 
RICHMOND, VA. 


ST. LOUIS, MO. 
LOS ANGELES, CAL. 
WINNIPEG, MAN. 


MONTREAL, P. Q. 
PORTLAND,, ORE. 
VANCOUVER, B. C. 


NASHVILLE, TENN. 
SAN FRANCISCO, CAL. 
MINNEAPOLIS, MINN. 


NEW YORK, N. Y. 
CHICAGO, ILL. 
TORONTO, ONT. 
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